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Acmaeodera adenostomensis n. sp. 


Resembling a small specimen of A. gibbula Lec. in form; head 
pronotum and ventral surface dark bronze, elytra black with bronze 
luster, each elytron with yellow markings as follows: a basal elongate 
stripe on third interspace from suture, three spots in line to rear, one 
at middle and two on apical third, along lateral margin a dot at base, 
an elongate area in front of middle, a spot at middle and two red posterior 
spots; pubescence moderate. 

Head convex, punctures coarse, separated by less than their diam- 
eters; antennae reaching beyond middle of pronotum when laid along 
side margin, serrate from the fifth joint. 

Pronotum wider than long, widest at base, as wide as base of elytra; 
sides rounded from base to constricted apex; margins visible only in 
front from above; disk convex, a depression on front of scutellum and 
one on each side at base; surface coarsely punctured, punctures sep- 
arated by more than their own diameters in middle, larger and confluent 
on sides. 

Elytra convex; sides expanded at umbone, constricted in basal 
third, broadly rounded posteriorly to rounded apices, margins serrulate 
on apical half; disk with umbone prominent, third interspace from 
suture raised, surface with strial punctures elongate, intervals uni- 
serrately punctulate. 

Abdomen beneath densely coarsely punctured in all but middle of 
first abdominal; last abdominal with rounded submarginal carina. 
Prosternal margin retracted, sides not reaching front angles, a blunt 
tooth on each side of middle. 

Length 9 mm.; width 3.5 mm. 


Holotype from Jacumba, Cal. May 23, 1941, paratypes from 
the same locality May 21 and Pifion Flat, Santa Rosa Mts., Cal. 
May 30 to June 30, 1941, by D. J. and J. N. Knull. Type 
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material in collection of writer. Taken on Adenostoma fasci- 
culata H. & A. 

This species will fall in the Sinuatae group and closely resem- 
bles A. adenostomae Caz. It can be separated by the coarsely 
punctured trapezoidal pronotum and by the basal markings of 
the elytra. 


Acmaeodera curtilata n. sp. 

Short, robust, black with bronze luster, immaculate, densely clothed 
above and below with rather stiff white pubescence. 

Head convex, coarsely punctured; antennae reaching to middle of 
pronotum when laid along side margins, serrate from the fifth joint. 

Pronotum wider than long, wider at base than in front, widest in 
middle; sides broadly rounded in front to middle, slightly constricted 
at base; disk convex, a deep median depression in front of scutellar 
angle and a lateral depression each side at base, extending forward; 
surface lightly, sparsely punctured in middle, punctures larger along 
anterior margin and very coarse on sides. 

Elytra at base as wide as base of pronotum, sides slightly expanded 
at umbone, constricted about middle, expanded back of middle to 
rounded apices, side margins serrate on apical fourth; disk convex, 
umbone prominent, each elytron with three vague costae at base; 
surface with strial punctures coarse, interspaces uniserrately punctulate. 

Front margin of prosternum retracted, a large blunt tooth on each 
side. Abdomen beneath with fine punctures on all but first segment, 
last segment with thick subapical plate. 

Length 8.4 mm.; width 3.5 mm. 


Described from five specimens collected in Morongo Valley, 
Cal., May 28, 1941, by D. J. and J. N. Knull. Type material 
in collection of writer. 

This species should stand next to A. perlanosa Timb. in the 
Sinuatae group. It can be distinguished from both this and 
A. fenyesi Fall by its short robust shape, dense stiff white hairs 
on both surfaces, light widely separated punctures in middle of 
pronotum, constricted base of pronotum, and by the light 
punctures of all but the first ventral segment of the abdomen, 
first abdominal and prosternum much more coarsely punctured. 


Acmaeodera yumae Knull 


A study of the type of A. aurora Fall together with a series 
of both species indicates that the former is not a variant of the 
latter as supposed by Cazier.' 

A. yumae is more elongate and cuneate; pronotum more densely 
punctate; elytra more coarsely punctured, sutural margins dark, and 
lacking the apical red marking on each elytron; ventral surface more 
densely pubescent. 





1M. A. Cazier, The Wasmann Collector, 4, No. 1, p. 25, 1940. 
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Paratyndaris olneyae crandalli n. subsp. 


Female.—Form more robust than P. olneyae (Skinn.), dark bronze, 
immaculate, clothed throughout with white recumbent pubescence. 

Head convex; surface finely punctured, median smooth area on 
front; antennae not reaching to middle of pronotum when laid along 
side, serrate from the sixth joint. 

Pronotum wider than long, wider at base than at apex, widest in 
middle; sides broadly rounded; disk convex, with shallow median 
smooth depression on basal three-fourths; surface minutely trans- 
versely asperate. Scutellum small, round. 

Elytra at base wider than base of pronotum; sides constricted back 
of base, subparallel in middle, broadly rounded posteriorly, with three 
double apical teeth on each side, margins serrulate from middle; disk 
convex with depression at scutellum and one on each side at base, 
umbone prominent; surface striately punctured, punctures of inter- 
spaces much smaller, dense. Abdomen beneath finely punctured, second 
segment at middle of posterior margin with a broadly rounded lobe, 
which extends over the third segment, last abdominal acute at apex. 
Tarsi slender, claws simple. 

Length 10.8 mm.; width 4 mm. 


9°" 


Holotype collected at Laredo, Texas, June 7, 1937, by R. H. 
Crandall, who kindly presented me with the specimen for my 
collection. 

This form lacks the red markings of typical P. olneyae 
(Skinn.) and appears to be out of the range of the species. 


Dicerca querci n. sp. 


Male.—Robust, dark cupreous above and below, clothed throughout 
with long, white flying-hairs. 

Head convex; surface rugose, callosities on vertex forming a slight 
median depression; antennae slender, joints elongate, reaching middle 
of pronotum when laid along sides, serrate from the fourth joint, scape 
stout, second joint longer than wide, third longer than scape, fourth 
longer than third, fifth joint shorter than fourth, rest of joints gradually 
decreasing in length. 

Pronotum expanded in front of middle, wider than long, wider at 
base than in front, base narrower than elytra at base, front and basal 
margins trisinuate; sides obtuse in front, gradually narrowing pos- 
teriorly, parallel at base; disk convex, a deep median depression in front 
of scutellum, shallower depressions along median line, two at base and 
one lateral in front on each side; surface rugose, with coarse punctures 
between irregular calli. Scutellum oval, wider than long. 

Elytra with sides obtusely rounded in front, parallel at middle, 
strongly constricted in apical fourth, slightly prolonged at apex, apices 
truncate, dentate on sutural angle, obtusely rounded exteriorly; disk 
convex, a lateral depression each side at base; surface densely irregularly 
coarsely punctured, with small smooth callosities arranged in rows. 

Ventral surface with median sulcus extending to second abdominal. 
Abdomen coarsely punctured, last abdominal deeply emarginate, the 
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outer angles forming a tooth on each side. Intermediate tibiae with an 
obtuse tooth on inside above middle. 

Length 22 mm.; width 8 mm. 

Female.—Differs from the male in being larger, more robust, inter- 
mediate tibia not modified and last ventral rounded. 


Described from specimens collected from oak on Pifion Flat, 
Santa Rosa Mts., Cal. from May 27 to June 30, 1941, by D. J. 
and J. N. Knull. Type material in collection of the writer. 

This species is close to Dicerca horni Cr. from which it can 
be separated by its larger form, dense pubescence, expanded 
pronotum, more elongate antennal joints and blunt tooth on 
intermediate tibiae. The tooth on D. horni Cr. is much more 
acute. The genitalia of the two differ only slightly. 


Tylonotus champlaini n. sp. 

Superficially resembling JT. bimaculatus Hald., brunneus, each 
elytron with a lighter area in middle and another at apical fourth; 
pubescence not conspicuous. 

Head with depression on front; surface rugose; eyes small, coarsely 
granulate; antennae extending over two joints beyond apex of elytra, 
scape stout, second joint longer than broad, third longest, fourth shorter 
than third, fifth longer than fourth, sixth as long as fifth, seventh to tenth 
inclusive gradually decreasing in length, eleventh longer than tenth. 

Pronotum wider than long, narrower at base than at apex; sides 
constricted in front and at base, rounded in middle; disk flattened, a 
transverse depression on anterior margin, another at base and on each 
side of median raised area; surface granulose. Scutellum semicircular. 

Elytra wider than pronotum; sides subparallel, apices separately 
rounded; disk flattened, umbone not prominent; surface coarsely 
punctured, punctures diminishing in size apically, larger asperate 
punctures intermixed. 

Abdomen beneath finely punctured, last abdominal broadly rounded. 
Posterior tarsi over half length of tibiae, first joint as long as following 
joints, second joint as long as last, third lobed and somewhat concealing 
the very small fourth joint. 

Length 11.5 mm.; width 2.8 mm. 


Described from two specimens which emerged from a 
natural finished hickory table at Glenside, Pa., June 19, 1934, 
H. J. Fisher collector. 

I am indebted to Dr. A. B. Champlain for the type specimen 
in my collection, paratype in Pa. Bureau of Plant Industry 
collection. 

This is the species which I recorded? as Zamodes obscurus 
Lec. A study of the type convinces me that they are not the 
same species. I have placed it provisionally in Tylonotus. 


2J. N. Knull, Ent. News, 48, p. 41, 1937. 








X-RAY STUDIES OF STARVING MEALWORM! LARVAE 


G. F. MacLeop, 
Division of Entomology and Parasitology, 
University of California, 
Berkeley, California 


For many years the yellow mealworm has been a standard 
laboratory subject for entomological studies. The ease with 
which these insects can be reared has unquestionably been 
largely responsible for the many investigations in which they 
have been used. As a result of numerous researches, increased 
information regarding physiological processes has been acquired 
until the body of facts regarding mealworms has, in itself, 
become a factor in choosing the species for further work. 

For several years a laboratory culture of yellow mealworms 
has been reared on standard puppy meal at a temperature of 
roughly 20 degrees C. in an atmosphere of 80 per cent relative 
humidity. In using larvae from this stock for tests of various 
insecticides it was frequently necessary to starve the insects for 
several days before they would take measurable quantities of 
puppy meal to which the chemicals under test had been added. 
Consideration of the possible complications, which might be 
introduced by the process of starvation suggested by the 
variability in results encountered, indicated the desirability of 
some studies of starved mealworms. 

Melanby” conducted several experiments with fasting mealworms, 
chiefly from the standpoint of water loss during starvation. He kept 
larvae without food for 200 days and found that they lost water rapidly 
the first few days then the rate decreased gradually over a period of 
several weeks. He showed that glycogen was utilized the first week 
and that, following this, stored body fat was the chief constituent used 
by starving larvae. The wide variation in composition of the bodies of 
mealworms has been pointed out by several workers, although it is 
generally recognized that at normal room temperatures and humidities 
the insects will maintain a fairly constant ratio of water to dry weight. 
There is considerable information on record regarding the chemical 
changes which occur in Tenebro during starvation, but studies of the 
progress of starvation in any one individual in terms of internal appear- 
ances have not been conducted. A study of fasting mealworm larvae 
with case-history Grenz radiographs offered promise of additional 
information of interest. 


1Tenebrio molitor Linn. 


*Melanby, K. 1932. The effect of atmospheric humidity on the metabolism 
of the fasting mealworm. Proc. Roy. Soc., B. 111: 376-390. 
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One hundred larvae of as nearly the same size as possible were 
selected from the stock culture. An attempt was made to secure 
full-grown worms in every case, but the variability in results dem- 
onstrated how poor our best judgment was in this respect. Each insect 
was kept in an individual 50 cc. beaker and the excrement or cast skins 
were removed daily. One series of larvae was fed continuously, with 
their customary supply of puppy meal, another was starved for 70 
days, a third was starved one week then given food continuously and a 
fourth was starved for eighteen days then supplied with ample food. 
All of the insects were kept at a constant temperature of 20 degrees C. 
and 80 per cent relative humidity. 

Grenz radiographs of every larva were taken at three-day intervals. 
In some critical cases more frequent exposures were made. The methods 
used in photographing the insects were the same as those reported in a 
previous paper.’ 

In the normal-feeding mealworms (Plate I-A) the alimentary tract 
occupied not more than one-third of the body cavity and was fairly 
uniform throughout, narrowing slightly in the posterior portion. The 
larvae were fairly impervious to soft X-radiation of the type used except 
in the posterior region which is concerned with the absorption of 
metabolic water. This differential in a radiograph was to be expected 
since moisture readily absorbed the radiation used. The alimentary 
tract of normal feeding worms was almost continuously, solidly packed 
full of food. 

Starved mealworms showed many marked, progressive changes as 
judged by radiographic examination (Plate I-B to I-E). For the first 
week there was a gradual clearing of the alimentary canal. During this 
period it has been shown that glycogen is used by the larvae. The fore 
intestine first showed gas or air bubbles and the posterior part of the 
intestine later appeared the same way. The gas gradually increased 
until it filled the intestine, which expanded until it occupied most of 
the body cavity by the end of the second week of starvation. As 
reported, by the workers, the utilization of body fat apparently starts 
at the beginning of the second week of starvation. At this time an 
area of coarse “emulsification” is characteristic of the mid-intestine. 
This may well be visible evidence of the activity of the mid-intestine 
during the metabolism of stored body fat in the starving insect. The 
area of “emulsification” begins and ends in the mid-intestine. It 
sometimes temporarily spreads to the fore intestine, but has never been 
seen in the hind intestine or rectal region. 

As fasting continued, the region of “emulsification” grew smaller 
and smaller until it finally disappeared (Plate I-E), and the entire 
alimentary tract was filled with gas. Death could be predicted, with a 
high degree of certainty, as much as two weeks in advance. The total 
disappearance of all “emulsification,” gradual distension of the intes- 
tine, and final condition of a typical specimen at death is depicted in 
Plate I-E. This same course of events occurred in only 3 out of 1000 

3MacLeod, G. F. and H. F. Sherwood. 1937. Grenz Radiographs of Sulfur 
Dispersion on Foliage. Journ. Econ. Ent. 30: 3, pp. 395-398. 
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normally fed worms which were examined but was typical of all larvae 
which died as a result of starvation. 

When larvae were starved for 18 days and then given ample food for 
the remainder of their lives most of them completed development. 
Some five per cent was unsuccessful, dying before they pupated. 
Neither those worms which completed development nor those which 
died appeared normal at any time after starvation for 18 days. The 
typical condition of the alimentary tract in those worms which trans- 
formed to adults is shown in Plate II-A. In general, the alimentary canal 
did not become greatly enlarged, but the appearance of gas in the tract 
and the persistence of an area of emulsification in the mid-intestine 
seemed substantial evidence of a departure from normal alimentation. 

When mealworm larvae were compelled to fast for seven days, only, 
and then were fed continuously they apparently completed develop- 
ment in a normal manner. The radiographs, however, showed the 
same situation with respect to the alimentary tracts as was noted in 
other tests. The forepart of the intestine first became cleared of food, 
then the posterior part cleared and the mid-intestine showed typical 
activity. No case of marked enlargement of the alimentary tract was 
noted as a result of seven days of starvation. The most striking feature 
in these worms was the failure in practically every case of the intestinal 
tract to return to the condition exhibited at the start of the experiment. 
Plate II-B and C, presents two typical individuals from these tests at 
the end of 27 days of feeding. Their condition was unchanged 20 days 
later when they transformed to beetles. These adults were not followed 
further to determine their normality, although they appeared from 
casual observation, to be normal. 

Periods of starvation lasting less than one week seemed to have 
variable effects, as judged by the appearance of the intestines in the 
radiographs, but in no appreciable number of cases was there any 
condition comparable to that found in larvae starved for a week or 
more. Gas bubbles formed in the fore intestine almost always, but when 
the worms fed the bubbles disappeared. 


SUMMARY 


From Grenz ray negatives of nearly full-grown mealworm 
larvae visible evidence of some effects of starvation was 
obtained. The usual sequence of events appeared to be: 


1. The disappearance of food from the fore intestine. 

2. The disappearance of food, excrement and water from the posterior part of 
the intestine. 

3. Enlargement and distention of the entire alimentary tract. This occurred 
to a lesser degree in the rear than in the fore and mid-gut. 

4. The appearance of an area in the middle part of the intestine which showed 
activity while the stored body fats of the larvae were being used as food. 

5. The distension of the intestinal tract by air or gas until it occupied almost 
all of the body cavity. 


Larvae which were completely grown pupated within one or 
two days when subjected to starvation. Some larvae had 


X-Ray Studies of Larvae 
G. F. MacLeod 


A. Normal, feeding mealworm. D. 51 days of fasting. 
B. 1 week of fasting. E. Larva immediately preceding death. 
C. 3 weeks of fasting. 





X-Ray Studies of Larvae PLaTE II 
G. F. MacLeod 


A. Larva starved 18 days then fed meal for 30 days. 
Band C. Larvae starved 7 days then fed meal for 27 days. 





1941] MacLeod: X-Ray Studies of Larvae 701 


sufficient stored body fats to permit pupation but only after a 
period of several days of starvation during which time they 
lived on their fat. All of the larvae which pupated produced 
adults, that is, no pupae died as a result of larval fasting. Some 
larvae consumed their entire supply of fats and died before 
pupation. 

Starvation for periods of less than one week did not produce 
permanent derangements of the intestinal tracts of mealworms 
which could be detected in radiographs. 

When larvae fasted for a week or 18 days they never fully 
returned to normal, although they pupated when fed and 
adults emerged which appeared normal. 

These preliminary studies seem to indicate that mealworm 
larvae which have been starved until they begin to utilize their 
stored body fat cannot be considered normal specimens for 
exact physiological or toxicological studies. 


BOLETIN DE ENTOMOLOGIA VENEZOLANA, Vol. I, No. 1, October 1, 
1941. 24 pages. Printed by Lit. y Tip, Comercio, Caracas, Venezuela. 
Address Paso J. ANDUZE, Section of Entomology, Museum of Science, 
Parque Los Caobos, Caracas, Venezuela. 


The leading editorial states: ‘‘This is the first number of the Boletin de 
Entomologia Venezolana which initiates a series of publications which will appear 
at irregular intervals. They will publish the works of specialists who are 
interested in the study of our fauna in accord with the project which appeared in 
the Boletin of the Venezuelan Society of Natural Science (Vol. VI, No. 45, 1940).”’ 

The Boletin is published through the assistance of the Ministries of National 
Education, of Agriculture, of Health and Social Assistance. Thus it is by those 
national services that need a better knowledge of Venezuelan entomology. 

The Director in charge is Pablo J. Anduze, of the Entomological Division, 
Museum of Sciences, Caracas. Pages 19-23 are devoted to a ‘‘Lista de Cola- 
boradores’’ which reads like a complete list of the entomological staffs of Cornell 
University plus certain Cornell graduates, of the U. S. National Museum, of Iowa 
State College with scattering names from Harvard and the Philadelphia Academy. 
A few names from England and the Continent are included. Following a one-page 
editorial, issue Number 1 contains the description of a new tick by Prof. Robert 
Matheson of Cornell and a list of the mosquitoes of Venezuela by the Editor, 
Pablo J. Anduze. The list of collaborators completes the issue. There are no 
illustrations in this issue, but instructions-to-authors provide for such. 

We certainly need more outlets for research on South American entomology. 
The ANNALS accepts all South American material possible, frankly, not so much 
in a good neighbor effort, as in plain good business for both South American 
entomologists and for more subscriptions for the ANNALS’ list. In our last “hard 
times’’ the ANNALS’ subscription list shrank much less than did the membership 
list. The institutional subscription list was something solid to tie to—except in 
countries cut off and impoverished by wars. 

The ANNALS greets the Boletin and wishes that journal the best of good luck. 

—C. H. K. 








BEES OF THE GENUS ANDRENA OF 
BOULDER, COLORADO 


Ur.Ess N. LANHAM, 
Dept. of Zoology, University of California, 
Los Angeles, California 


The area near Boulder, Colorado, is the type locality for 
twenty-four species of Andrena, making the area a critical one 
in regard to the Andrena fauna of the Rocky Mountain region. 
A key to the bees of Boulder County was published by Cockerell 
(1907), and subsequent short notes on the regional fauna have 
appeared in many journals. Twenty-four Boulder Andrena were 
tabulated in the 1907 key, and sixty-four are included in the 
present key, but probably eighty or more species exist in the 
region. 

The present paper is based upon the private collection of 
Professor T. D. A. Cockerell, specimens determined by the 
writer (most of which are now in the collection of the University 
of Colorado Museum and that of the Colorado State Agricul- 
tural College), and records in the literature. A few specimens 
apparently represented undescribed species, but it was felt that 
the material was too inadequate to justify the erection of new 
names. 

The area dealt with is the city of Boulder and its environs, 
the nearby mountain area above eight thousand feet being 
excluded from consideration. Most of the specimens studied 
were collected at the southern and western edges of the city, 
the thickets of Crataegus, wild plum, and chokecherry providing 
exceptionally favorable collecting grounds. Records from White 
Rock, five miles east of Boulder, have been included as being 
indicative of what might be found on the plains at the eastern 
edge of the city. 

Andrena is one of the largest genera of organisms in North 
America, containing almost one thousand described species, 
with many yet undescribed. The group is a very homogeneous 
one, and the divisions into genera or subgenera which have been 
proposed have not been generally accepted. Robertson 
(1902) divided Andrena into seven genera; some of the names 
have been used by other authors, although usually only as sub- 
genera. The group 7rachandrena of Robertson is perhaps the 
best marked, and might be so defined as to constitute a valid 
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genus. Viereck (1924) divided the genus into twelve subgenera. 
No attempt to subdivide the genus is made in the present 
paper, although the name Trachandrena is used loosely in a sub- 
generic sense. The species normally having only two submar- 
ginal cells are not included, being considered as belonging to 
distinct genera, Parandrena and Diandrena 

The North American Andrena have never been mono- 
graphed. Bruner (1903) published a “‘preliminary key” to the 
North American species, but since that time the number of 
species has been more than trebled. Other publications treat 
faunas of limited areas. Viereck (1904, 1916) dealt with the 
Northwestern and Connecticut Amndrena, Robertson (1902) 
with the species of Carlinville, Illinois, and Atwood (1934) with 
those of Nova Scotia. A revision of an artificial assemblage of 
species (those with all black pubescence in the females) has 
been published by Linsley (1938). 

Cockerell and Robbins (1910) published a key to the genera 
of Rocky Mountain bees, which will serve in placing unknown 
bees in their proper genus and will also serve as a glossary for 
many of the terms used in the present paper. 

A very difficult taxonomic problem is presented by the 
genus. Not only are there a multitude of forms of specific mag- 
nitude, but there is also a great deal of purely geographic 
variability. The problem is much simplified in a study of a 
fauna of a limited area because (1) there are relatively few 
species to be dealt with, and (2) the extreme complexities intro- 
duced by geographic variation are eliminated. Problems of 
subspeciation are, of course, only ignored, not solved, by this 
method of approach. From a body of knowledge built up in 
this way, it might be possible to make a true taxonomic review 
of the genus. An alternative method is to break the genus up 
into units of convenient size. However, the great homogeneity 
of the group makes this very difficult. 

Acknowledgements are due several persons. Mr. P. H. 
Timberlake read preliminary keys and offered many valuable 
suggestions and corrections. Professor T. D. A. Cockerell gave 
the writer access to his private collection and manuscript notes. 
Professor H. G. Rodeck made available the facilities of the 
University of Colorado Museum, besides testing the key and 
uncovering many points needing clarification. Professor M. T. 
James, of the Colorado State Agricultural College, made avail- 
able for study the Andrena in the collection of that institution. 
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KEY TO THE ANDRENA OF THE BOULDER REGION! 


FEMALES 


(Twelve antennal segments; distinct facial foveae present; six dorsal segments of 
abdomen visible.) 


1. Dorsal triangular area of propodeum coarsely sculptured, strongly rugose, 
usually truncated behind by a transverse carina; mesopleura coarsely 
sculptured; joint 3 of antennae shorter than 4 and 5 combined; facial 
foveae deeply impressed and well defined, often separated from the 
eyes by a shining band; tergites distinctly punctate; second tergite often 
depressed half or more of its length (Trachandrena)............6.000000 2 

Area of propodeum usually finely granular, never strongly rugose, not 
truncated behind by a transverse carina (propodeum thus more evenly 
rounded in profile than in Trachandrena); mesopleura granular; joint 3 
of antennae as long as or longer than 4 and 5 combined; facial foveae 
usually not separated from eye by more than a thin line; tergites either 
punctate or impunctate; second tergite depressed less than half its length..13 


2. Second tergite depressed about one third..................00005 aia 
Second tergite depressed half or more...............00ceee cece: sine e Me 

3. Abdomen entirely without hair bands; wings strongly infuscated (12-13 
SOND: dora te eh secre ig et an eat it ranean nN anata .....+.(1) crataegi 
Abdomen with weak hair bands; wings clear (8-10 mm.).........(2) imitatrix 
4. Tegument of abdomen more or less red (9 mm.).............0055 (4) mariae 
ne i IN ROI. gg 5. sins onc won Mb da sy ae'sces.cccoes betaes 5 
5. Second tergite depressed almost or entirely to the basal sulcus.............. 6 
Second tergite depressed less than three-fourths of its length............... 7 

6. Mesonotum almost impunctate, with only a few strong, widely scattered 
ema TWP TIN singe ini Sago od noe We auls be eden mes Cekaees (5) nuda 
Mesonotum closely and strongly punctate (10 mm.)........ (6) multiplicata 

7. Caudal fimbria (the hairs at the tip of the abdomen) black or dark brown 
PORT INO ad Docc e ac sy een euline’ Shak peewee meee ® (7) seneciophila 
Casein) GADEER: OPOMOO OF COAG. 655 nc ices sce ec ccccccsceeceeecercwes 8 

8. Cuneate shining space between eye and fovea at least as wide as con- 
Pe Orr ere Pec Tee eee eT eT r re we 9 
Cuneate space narrower than contiguous portion of fovea................ 10 
9. Abdominal hair bands strongly reddish (10 mm.)................. (&) veris 
Abdominal hair bands white (9-10 mm.).............000c ee eee (10) spireana 
ee, Re ONIN oir c a 5dhoee 640s ark eh eae Roel Re Meno RHA REY 11 
NE NE or cro urn) als gis oa See be N TSE e bed aw DERE EEROD 12 


11. Tergites and mesoscutum closely and strongly punctured (9-10 mm.), 
(9) rodecxi 
Tergites rather weakly and sparsely punctured; mesoscutum sparsely 


peertenet CO 1D) MAE.) . os cicc ec ccscccceeasedeene (11) hippotes perforatella 
12. Hair of thorax grayish to pale reddish (9-10 mm.)............. (12) forbesii 
Hair of thorax fox red (9-10 mim.)...........ccccscccesvces (14) grossulariae 
13. Tegument of abdominal tergites at least partly red?................000 eu 14 
Tegument of abdominal tergites without red............. 0.00 c eee ee eee 16 
14. Tergites without black markings (10 mm.)................. (18) erythrogastra 
OR Ay CU TAGs 6. hore tcc c eck ore Deeb er nea eeeennens 15 

15. Anterior corners of mesonotum and posterior extensions of pronotum cov- 
ered -with dense moss-like hair (14 mm.)..............05- (16) argemonis 
Without moss-like hair as above (12 mm.)..............0000- (17) prunorum 
6. All of pupescence Diack of epOty DOWN... nc ccccecccvescevceocccees 17 
Fat SONG DIS TE UONOOID BG sc eee cee cr necceecencebsuecceseneus 19 


1Numbers in parentheses preceding the specific names given in the key refer to 
the synoptic notes following the key. 

2A. migrae Rob. (19) has been reported once from the Boulder region; it runs 
to 14 in the key, and differs from the following species with red tergites in being only 
8 mm. long. 
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17. 


19. 


20. 


30. 


Space between base of mandible and eye strongly developed, about as long 


On WHEE GENCE Ok « civck cacirendccicadvee adeno (20) porterae 
Space between base of mandible and eye not strongly developed, much 

erate: STINT WIG sk oo 6.5 cee at vb dna cekecndse econ meumeremenaerien 18 
First recurrent nervure reaching second submarginal cell about three-fourths 

of the distance towards distal end of cell (10 mm.)............. (21) irana 
First recurrent nervure reaching second submarginal cell at about its mid- 

ee CN Pi ica x karan. Cees cides ine <br eee (22) hicksi 
Fae C0 SAGO AT COO. ooo in cro s comsnnenckacenddenetecdenceveweenneees 20 
At least some of haw of face redial OF DOIG. 6:6 06. <0 c:sininids deinncces caves es 21 
Abdomen without a trace of light hair bands (10-11 mm.)... .(30) berberidis 
Abdomen with weak light hair bands (8 mm.)................ (35) nigrihirta 


All tergites with abundant long, erect hair, which is sometimes dense enough 
to obscure the tergites (not so in a/bihirta, bebbiana, and perarmata), 
but which does not form dense hair bands.............. cece eee eee 22 
Not all of tergites with abundant long, erect hair, or if the tergites have 
rather abundant erect hair, there are very conspicuous semi-appressed 


DP TOUS 6.5 3.5.0 5bs-d:8 5 Gove eee Re AONE as Rhek Meek deen Caen 26 
Hair on underside of abdomen black; thorax and tergites with bright fox 

eB a) 2 Ser ere ee (25) hitei 
Hair on underside of abdomen grayish..............cccccccccvcccccecss 23 
Hair of clypeus mostly black (11- Oi. os sinaz wedeues (26) pyrrhacita 
Hair of clypeus HOMER WD oe. 6iac oe nc dntencdiinwd Wake eae aan ee 24 
Some dark hairs mixed with light hair of tergites, especially at lateral mar- 

gins of tergites CIEL ikki oc.echduwci-e award peeman caats (27) bebbiana 
No dark hairs on tergites. ‘ é va b MAPS Cave eee ee eee 25 
Tergites with slight greenish tint (10- i mm. .. ; ee albihirta 
Tergites pure ble SOE CBR SEN 6 soca Sie csr kane Sin. PER . .(29) perarmata 
Abdomen without a trace of light hair bands; caudal fimbria black or 

mney + We, OF SOUR TE II a ck oo Sines scene ins ceuks Teeae eas 27 
Without the complete combination of characters given above............. 30 
First tergite with abundant long, erect, light hair (10 mm.)....... (31) birtwelli 
First tergite without long, erect light hair. ... 0.2... ccc ccc cc ccc cece woes 28 
FIOUee WEG DAREN DOW Che H le MMI ieisick escacweccwnwewseweuee (32) carlini 
Pee: VERE DRO Ts. wieieie cn bndke ociwtiends jeden cbweed ced eae aees 29 
Second submarginal cell along upper edge about equal to third submarginal 

Sime Wee Gee CES ME Ds 6c ccs k be cised sce saateccdeeka (33) lupinorum 
Second submarginal cell along upper edge much longer than third sub- 

marginal along upper edge (12-13 mm.)....................4.. (34) vicina 


Abdomen without hair bands, at most a few scattered light hairs on tergites, 
giving a frosted appearance; tergites tessellate or punctate; caudal 


fimbria orange; 10 mm. or more in length. ............ cc cece cece ccces 31 
Without a complete combination of the above characters................. 33 
Pleura coarsely sculptured (also included in Trachandrena, but is not a 

typical member of that group) (12-13 mm.)................05 (1) crataegi 
be ee a eee mer a ee a ee Oe hoe 2 


Raised portion of second tergite distinctly and closely punctate; second 
submarginal cell on lower edge about as wide as portion of third sub- 
marginal proximad of second recurrent nervure; abdomen nearly 
Se Ce MN. 6.x. 6: ix s.s nuckireevatiedentadi ted (36) viburnella 

Raised portion of second tergite not distinctly punctate, but strongly tes- 
sellate; second submarginal cell distinctly narrower on lower edge than 
portion of third submarginal proximad of second recurrent nervure; 
tergites with light hairs, giving abdomen a frosted appearance (11 mm.), 

(37) commoda 


Tergites with distinct bluish or greenish metallic tints.................0.. 34 
IE DORI: «0. 5:¢ Since ap nviecnensinds RECO EN Code aE Ee eee 38 
I PI og heck cK RUE E Re CES eae RMEAe Rennie 35 
OE: DURE DRS ois asian ne dd Che ed emcees dene ones ee eeen ees 37 


Basal nervure falling conspic uously short (distad) of nervulus (6-7 mm.), 


(38) microchlora 
Basal nervure an or almost meeting nervulus..............ceccecess 36 


Hind tibia black; scutellum dull (8 mm.)..................0. (39) salictaria 
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37. 


38. 


39. 


41. 
42. 
43. 
44. 


47. 
48. 
49. 


51. 


53. 
54. 
55. 


57. 
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Hind tibia amber-colored; scutellum polished (7-8 mm.)..... (40) illinoiensis 
Head with a few black hairs near bases of antennae and above eyes (8 mm.), 

(41) candida 

ee ee me eT eee Te (42) geranii 
Abdomen with very dense, broad, conspicuous yellow hair bands; tergites 

between the bands rather densely hairy, and quite dull and impunctate. .39 
Without a complete combination of the above characters; some have the 
general aspect of species included in the above, but have the tergites 


aap eA a aac o's Wh in'o eH wh EGR CESSES AE EERR ORT RURS RES HET 41 
ee ME NED 8 640s 0.0.4.5 o 5003030 on beeen nn (45) pertarda 
Rs sco wh co Fkb CRE AG Sh Ss WN NASER eS REVERS WRS CARE 40 
Caudal fimbria pure light yellow (11 mm.)................4. (46) mentzeliae 
Caudal fimbria yellow stained with red (11 mm.).................. (47) surda 
Tergites distinctly punctate, or so strongly tessellate as to appear so....... 42 
eT: eee eer errr ere 48 
Pubescence of thorax above rich red or bright reddish brown.............. 43 
Pubescence of thorax above pale fulvous to gray............0.eseeeeeees 45 
Clypeus highly polished in middle (10 mm.)..............005. (54) physariae 
Se IE OUI, 5.0 5.60 ckiea cK nGeC ent e Ween shes En eehee bea 44 
Mouthparts distinctly longer than head; process of labrum not emarginate 

NM id cc ices ae aid cla nip AIG SIONTe ALK ak Ua CS STAR LES LO as (50) violae 
Mouthparts distinctly shorter than head; process of labrum reflexed and 

na cnkaw sen we ceeee cee her Gaetan (51) auricoma 
Tergites strongly and densely punctate; abdominal hair bands dense and 

Se I EEN, a no ce eco rena ween nee heonsspueuanns (48) cressonii 
Tergites finely and sparsely punctate; hair bands rather loose, white or 

ike becchsn Shae RAMEAENAUS EXD ENON SHEE MOSES VN RERO ORSON 46 


Process of labrum emarginate, sharply double-toothed (10-11 mm.), 
(53) gardineri 


Process of labrum truncate, slightly or not at all emarginate.............. 47 
Caudal fimbria light golden ferruginous (10 mm.).............. (52) ellisiae 
Caudal fimbria dark brown (10 mm.)...............000e eee: (64) brevipalpus 
Very large, 13-14 mm. in length; summer species.............. (43) helianthi 
nee ne ee OR, EF UD OP BU, osc vvinscn ccscnesen eye Coe derween 49 
Clypeus highly polished and impunctate in middle for more than half its 
i CD. on ck wes keep oh VARS ERREKY O64 RO LAC RO SEEM (55) flavoclypeata 
Clypeus with at least a few scattered punctures in middle half, or entire 
Ne ok cask nd nb NE GAK ES EE CREE NEV ALO RGEEO RRL ERS ASOES 50 


Scopal hairs on inner margin of hind tibia conspicuously shorter than 
greatest width of tibia, not recurved over anterior face of tibia; propodeal 
a I I PD si nckn os keh od¥ ore nededevecvess (56) nasonii 

Scopal hairs on inner margin of hind tibia at least as long as greatest width 
of tibia, recurved over anterior face of tibia, making up a large part of the 
scopa; propodeal area either beaded or granular..............00e0eeee: 51 

Smaller, 8 mm. or less in length; basal nervure falling conspicuously distad 
of nervulus; hair bands rudimentary, being broadly interrupted in middle, 52 

Larger, 8 mm. or more in length; basal nervure meeting or almost meeting 


nervulus; hair bands either indistinct or well developed................ 53 
First tergite rather dull, granular (6-7 mm.).............000000- (57) vagans 
First tergite highly polished (6-8 mm.).............00e0e08: (58) nigritarsis 
Clypeus very dull, indistinctly punctate (9-10 mm.)........ (59) opaciventris 
Clypeus shining, distinctly and cleanly punctate...............00ee eee eed D4 
Process of labrum long and narrowly rounded, finger-like, about as long as 

Die cies be nthe eeu seb e Nese ed ded eevedntis (60) sapellonis 
Abdominal hair bands Gense, AMHCONsed.... 2... ccccccccsecsecssccccsccsact 56 
Abdominal hair bands weak, rather loose. ...........ceeeeceeceesceeeeesO 
NS 6 6 Kae pM KEEN EKG OADAR SAY COS ARRESTED EODN (63) beckeri 
Sree CULT CUTE CE TUTTI TEC eee TT (61) vierecki 
Tibial scopa ochreous; tegument black (9 mm.)............ (62) brachycarpae 


Tibial scopa pure white; most specimens with metallic tints on the 
NE GA TROUTRE GE TIE.) «5 oie cc ci ckesacsnceseoecres (39) salictaria 
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MALES 


(Thirteen antennal segments; no evident facial foveae; seven dorsal segments of 


X 


oe Ss ff? Ff FP 


10. 
11. 
12. 
13. 
14, 


16. 


17. 
18. 
19. 


abdomen visible) 


Dorsal triangular area of propodeum coarsely sculptured, rugose; meso- 
pleura coarsely sculptured; joint 3 of antennae usually shorter than 4; 
face never with light markings; (Trachandrena)...........00.ceeeeeeeees 2 

Area of propodeum granular or finely beaded, never strongly rugose; 
joint 3 of antennae usually as long as or longer than 4; face either with or 


Wee. es - IS os cates cessed eecaevenneevavekuweesadeer 10 
Posterior margin of last sternite reflexed, forming toothlike projections at 

Et Se errr rrr en (1) crataegi 
Posterior margin of last sternite not reflexed and not forming tooth-like 

SRCIACUONS AE CII OF CIUIIIID so 5: oss cecccntadoevusiceeedderensavdunecnes 3 
Tegument of abdomen nearly always more or less red; joint 3 of antennae 

ee ey OS rer rere re ey Perec re. (4) mariae 
TURE GF SN HNO sc ak cdiedecceecsncesadinecéduuveuaeeveaseuns + 
Second tergite depressed one half or more......... 6... ceeeeee eee eee eeees 5 
Second tergite depressed less than one-half. ... 0.2.0... 0. cece eee eee ee eeee 8 
Hind tibia light colored (8 mm.)................. (11) hippotes nee 
PE CUE DEN ck icy eccvegaaderteiie er Reechss chance deunEeehverestenunn 
‘Tergites almost impunctate (8 mimt.). .....06cccccccscccvcesees (10) wo 
Tergites closely although rather finely punctate. .............. cece ee ee eens 7 
Basal nervure meeting nervulus...............eeeeeeeeees (14) grossulariae 
Basal nervure falling short of nervulus..................-006- (15) davisiana 


Second recurrent nervure reaching submarginal cell three-fourths of way 
toward distal end of cell; hind tibia usually light colored; mesonotum 
ieieatiniathy gectahe CFO WM Ds «osc odin tiviccddsccedaceevetans (2) imitatrix 

(3) crataegiphila 

Second recurrent nervure reaching submarginal cell at about middle, or at 

most about two-thirds of way toward distal end of cell; hind tibia dark; 


SE GOI SIIB oss 6st cases eedeedeiudeseaneinats 9 
Ce | rere Teer ee rr errr re (8) veris 
Pubescence gray to pale fulvous (7-8 mm.).................06. (13) tacitula 

(12) forbesii 
SO TOE, BE TE TING i og < occ reviesiiii cede sa bicicndeeeeeenaneass 11 
ND CE nibs cca snes vodw acct enthesneteneweteLeaneeeeeeee 13 
Ce EE COMIN 0 hdd oceSeueercetccuscendeqecweel (17) prunorum 
TT ETT CT TET Or rl et eee 12 
1 8 Se re rer (18) erythrogastra 
OOO DUMGUNES CON TI oo 56 oni ss cveiwacccduws dans deauen (16) argemonis 
rs Wee ME en PIII «os 5 Saitc ccc ccdwwadadodeiaencedeneees 14 
Face (i. e., the tegument of face) all black... 1.2.0... ccc cc ccc ccc cece cc ceces 26 
Only one or more yellow dots on face, on lower angles of face or on clypeus; 

CP Me MAI FU inks os oa Fone aweaeudddaeuatenaxe (50) violae 
At least moet of chypews Tet COMED... . ccc cc desicsvccccucievcescece 15 
Clypeus and part of face lateral to clypeus light colored.................. 16 
Cee GROG En CRU iro i 0's, cut ke cw sweracqasaemeeweuseceetawsteee es 17 


Abdomen densely white-hairy, with broad, dense hair bands (9-10 mm.) 
(44) colletiodes 
Abdomen almost glabrous between the thin hair bands (8-9 mm.) 
(48) cressonii 


Cs OF I SS i iisciceicecatsiweiiaxs eet ee (38) microchlora 
I OP I OE Ns ob 6 oko chace ceevtiinccassbaunwnesneneeee reaws 18 
CEs CHUM: CONNIE oie vic. CCN sa Pine ticcawen dasnabeas wen eaten Gace es tye 19 
Care WENONINEN SUN i's 5 uds e curwebiee cules dculseuesmnecumanseueawas 21 
Pubescence of thorax bright fox red; face without black hair (11 mm.) 

(24) vestali 
Pubescence of thorax gray to pale brown; face with at least some black hair. .20 
Clypeus without white hair (8-9 mm.)................0e eee eee (23) unicula 


Clypeus with conspicuous tufts of creamy white hair on lower margin 
CAD ba vd vane v occu Wieids cvuanevaveeencemuas tense eeeean (22) hicksi 
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21. 


31. 


32. 
33. 
34. 
35. 
36. 


39. 
40. 


41. 


42. 
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Space between mandible and eye greatly developed, being about as long as 


ES CAR ee hare re et ee ee ere (20) porterae 
Space between mandible and eye normal, being very much shorter than wide..22 
Sides of face with black hair (9 mm).............0.00ccceeees (30) berberidis 
en AE CO ON NOE UNE sc ckidie ceived scccpeciows-sesdecuexeeuen 23 
Posterior margin of last sternite strongly reflexed (8-9 mm.)... .(53) gardineri 
Posterior margin of last sternite not reflexed................cc cece eeeee 
11 mm. or more in length............... ee viteen pate ered . .(48) helianthi 
9 mm. or less in length.......... NO EO OTE Te ee eee ts 25 
Tergites impunctate (7 mm.)................ ee 6 »5) flavoclypeata 
Tergites finely punctate (8-9 mm.)........... 0.0.0 cece eee wees (48) cressonii 
Tergites with distinct bluish or greenish MRI 5 iuiintdcauaunaaers’ 27 
TIEN 0 SG, Ces geist elie LG Lhe wl areig aly date iano 30 
NI isla yon oS sw Ata eraalere sania Riodechentule ee ce ie peace 28 
UR IOI i. 6o50 5c ees ca eaeaw en stricta ics a Ae lore arene 29 
Hair of face black (6-7 mm.)............ tReet ict, sa ee An (Al) candida 
Hair of face white (6-7 mm.)...............00005 inane tres vice (42) geranii 
Hind tibia and tarsi amber colored (6-7 mm.).............. (40) illinoiensis 
Hind tibiae and tarsi dark (6-7 mm.)................-sce00- (39) salictaria 
Abdomen with conspicuous semi-erect hair bands, which are usually yel- 

lowish or reddish; tergites rather hairy between bands................-- 31 
Abdomen without hair bands, or if bands are present, they are closely 

appressed and white, and tergites between bands are almost glabrous. . . .33 
Tergites shining; hair bands comparatively narrow, not nearly as wide as 

distance between bands (8 mm.)......0...5ccccccccccvssenss (51) auricoma 
Tergites dull; hair bands broad, almost as wide as the distance between 

NN ear rag Sat ect hora lac Ua he elms rah i'view BS neues) & wk Se nl a in 32 
Hair of abdomen bright yellow (9-10 mm.)........... 00.000 c eee (47) surda 
Hair of abdomen pale (0-10 mm.) .. 6... cc crecccccvccveeces (46) mentzeliae 
Cheeks with a conspicuous sharp flange behind (‘‘keeled’’)................ 34 
Cheeks broadly angled or rounded behind, no sharp flange................ 35 
Mandibles without a basal tooth beneath (9 mm.).............. (28) albihirta 
Mandibles with a basal tooth beneath (9 mm.)..............-- (29) perarmata 
Beato TACO Gl) GOP CIO RE). oo civ ccc cvveacdeccecuseens (35) nigrihirta 
Hair of face mostly or entirely light (white, gray or reddish).............. 36 
Ree, 2p Si. CE EE PA ED ak cc cc kb cece seve vdewsbeweseensaen 37 
RATE, ts AU He SE AY PI, gos 6 5.5 05.5 cn wseewree aus ous evbuindes wn 40 
Upper cheeks with dark hair; mandibles very long and curved, forming a 

cross at ‘tins when closed (IO WiMi.).... 6. ccc eccccseseciees (32) carlini 
Upper cheeks with hair all light; mandibles not conspicuously elongate and 

curved, only slightly or not at all crossed at tips when closed............ 38 
Larger, averawimee 11.6 mim: Mm: TAPER... i. cece cece etcecce (36) viburnella 
Sern IE ER ON ia as ch cn DS Ebi eed NARS dH Kea shee REM ESE 39 
Segment 3 of antennae distinctly shorter than 4.................. (34) vicina 
Segment 3 of antennae as long as or longer than 4............. (37) commoda 


Basal nervure falling short (distad) of nervulus for a distance greater than 
half the length of nervulus, 


SRDS: ce wsdiind dpcven shud ssableDh.cks UUMaa reed eee Gemeicd (57) vagans 

RS ek oh ie che ec wip oe graik Sasi aha K na a (58) nigritarsis 
Basal nervure meeting nervulus, or (in some mnasonii) falling distad of 

nervulus for a distance less than half the length of nervulus............. 41 


Area of propodeum finely granular, with a few fine, clean-cut plicae on 
upper margin; area well defined by a conspicuous rim (7-8 mm.), 
(59) opaciventris 


Area of propodeum beaded; not well defined by arim.................05. 42 
Clypeus distinctly and closely punctate; most specimens with greenish tints 
on tergites and purplish tints on scutellum (6-7 mm.)....... (39) salictaria 


Clypeus very indistinctly punctate (but tessellate) and dull; tergites and 
SON WANE Te GID ogi oo voce nos vn iseeecceetnesss bes (56) nasonii 
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SYNOPTIC LIST OF SPECIES 


The notes given on relative abundance, time of flight, and 
flower-visiting habits are based almost entirely upon records in 
the literature and collections studied; intensive field study will 
greatly modify these conclusions. 


1. A. crataegi Rob. 1893: 273. Abundant; females May 10 to June 26; 

males April 30 to June 10; Crataegus, Rhus, plum. 

2. A. imitatrix Cress. 1872: 258. Abundant; females April 9 to May 20; 
males April 8 to May 20; Crataegus, Ceanothus, plum. Records 
given in the literature as A. claytoniae Rob. (1891:52) should 
probably be referred to this species (see Cockerell, 1929: 755). 

. A. crataegiphila Vier. & Ckll. 1914:7. Little known; type (male) 
from Boulder, May 10, Crataegus coloradensis; another April 26; 
A. crataegiphila var., March 30, Salix bebbiana; female unknown. 
This doubtfully distinct from A. imitairix; the type of crataegi- 
phila was said to have the area of the propodeum more coarsely 
sculptured than in the latter species. 

4. A. mariae Rob. 1891:59. Frequent; females May 24 to June 4; 
males April 19 to 22; Salix. A. martialis Vier. & Ckll. 1914: 5. 
(type from Boulder, May 25) is doubtfully distinct; Cockerell 
(1929: 754) states that it might best be regarded as a subspecies. 

. A. nuda Rob. 1891:57. Abundant; females April 22 to June 3. 
The male of this species remains unknown. 

. A. multiplicata Ckll. 1902: 46. Infrequent; females June 6 to 27; 
male unknown. 

. A. seneciophila Ckll. 1928:62. Little known; type from White 
Rock, May 17, at Senecio; male unknown. 

. A. veris Ckll. 1933: 156. Frequent; type from Boulder, May 6, at 
Salix; other females April 19 to May 16; male allotype, same data 
as holotype. 

9. A. rodecki Ckll. 1929: 755. Little known; type (female) from near 
Boulder, May 14; male unknown. 

10. A. spireana Rob. 1895: 120. Rare; female taken in June. 

11. A. hippotes perforatella (Ckll.) 1907: 369. Little known; type 
(female) from Boulder, June 11; male unknown. 

12. A. forbesii Rob. 1891:59. Rare; females May 20 to 24; male not 

yet recorded from region. 

13. A. tacitula Ckll. 1910: 262. Little known; male June 4; female 

unknown. 

14. A. grossulariae (Vier. & Ckll.) 1914:9, Ckll. 1916: 253. Little 

known; males April 6 to May 8; female not yet taken in region. 

15. A. davisiana Vier. & CkIl. 1914:6. Little known; type (male) from 

Boulder, May 8. 

Fifteen species of the group Trachandrena, as listed above, have 
been recorded from the Boulder region. Most of the individuals 
collected may be referred to three species: crataegi, imitatrix, and 
nuda; these form a conspicuous element of the early spring 
Andrena fauna. The group is a difficult one taxonomically. The 
male genitalia offer good characters, but have not been used in 

the literature. 
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. A. argemonis Ckll. 1896: 80, 1900: 405. Rare; female from White 
Rock, July 30, at Cleome serrulata; male not yet taken in region. 


7. A. prunorum Ckll. 1896: 81. Common; females April 26 to July 2; 


males April 8 to July 14; Petalostemon, Berberis, Pulsatilla. There 
is a great deal of variation in the amount of red on the clypeus and 
antennal segments. The basal joints of the antennae are more or 
less ferruginous in typical prunorum, while a variety with entirely 
dark antennae has been named prunorum gitlettei Ckll. 

. A. erythrogastra Ashm. 1890: 6. Infrequent; May 9, at Taraxacum. 

. A. nigrae Rob. 1905: 237. Rare; May 22, at Salix luteosericea. 

. A. porterae Ckll. 1900: 401. Common; females May 9 to June 1; 
males April 26 to May 14; Ribes. The male was first described as 
A. leptanthi Ckll. 1904: 27. 

. A. irana Ckll. 1929: 392, Linsley 1938: 265, 273. Infrequent; type 
(female) from White Rock, April 19; females May 2. 

. A. hicksi Ckll. 1925: 628, Linsley 1938: 265, 272. Infrequent, type 
(female) from Boulder, May 2; another May 8. Several specimens 
were collected in the mountains near Ward (June 2-9), and with 
them a male which is probably the same species. 

. A. unicula Ckll. 1933: 155. Little known; type (male) from Boulder, 
May 21. 

. A. vestali Ckll. 1913: 64. Little known; type from 5 mi. east of 
Boulder, May 3, at Viola nuttallii; female unknown. 

. A. hitei Ckll. 1907: 369. Common; type from Boulder, May 21; 
females April 30 to May 30. Nelson (1930: 322) has described the 
possible male. 

. A. pyrrhacita Ckll. 1907:537. Frequent; females April 22; male 
unknown. 

. A. bebbiana Vier. & Ckll. 1914: 39. Infrequent; type (female) from 
Boulder, March 30, at Salix bebbiana; another April 27; male 
unknown. 

. A. albihirta Ashm. 1890: 5. Frequent; females March 23 to May 6; 
males March 24 to May 11; Salix bebbiana. 

. A. perarmata Ckll. 1898:88. Frequent; female, March; males 
April 9 to May 10. 

. A. berberidis Ckll. 1905: 371. Common; type (female) from Boulder, 
March 30, flying near Berberis aquifolia; other females April 4 to 
27; males April 5 to 28; Berberis. 

. A. birtwelli Ckll. 1901: 283. Rare; female, June 22; females have 
been taken in the mountains near Ward from Gilia and Drymocallis. 

. A. carlini Ckll. Morice & Ckll. 1901: 150. Frequent; females May 5 
to May 30 (one April record, no date); males April 6 to June 10; 
Salix, Berberis, Pulsatilla hirsutissima. 

. A. lupinorum CkIl. 1906:308. Frequent; type (female) from 
Boulder, June 27, at Lupinus; others in June; male not recorded 
from region. 

. A. vicina Smith. Morice & Ckll. 1901: 154, Atwood 1934: 207, 210, 
217, 220. Frequent; females May 9 to 19; male not certainly 
recorded from region. 

. A. nigrihirta Ashm. 1890:6. Infrequent; female April 19; male 
March 19; Pulsatilla hirsutissima. 
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36. A. viburnella Graen. 1903:165. Frequent; females May 14 to 
June 5; males April 29 to June 6; Rubus deliciosus. 

37. A. commoda Smith. Ckll. 1931: 18, 1931:411. Abundant; females 
May 13 to June 14; males April 12 to June 10. A. wilmattae Ckll. 
1906: 224 and pyrura Ckll. 1906: 309 (types from Boulder, June 3) 
are considered to be synonyms of commoda. 

38. A. microchlora Ckll. 1922: 265. Little known; type (male) from 
near Boulder, end of April and beginning of May, at Salix; female, 
same data. 

39. A. salictaria Rob. 1906: 236. Abundant; females April 26 to May 27; 
males April 8 to June 10; Salix. Mr. P. H. Timberlake, after 
examination of specimens from Boulder, believes that they can be 
assigned to salictaria, although differing from Robertson’s descrip- 
tion in having dark tibiae and tarsi. It is likely that Robertson 
confused two species when drawing up the description. 

40. A. illinoiensis Rob. 1891:54. Infrequent; females May 11 to 18; 
Taraxacum taraxacum, Rhus trilobata. Mr. P. H. Timberlake 
thinks it fairly certain that A. salicinella Ckll. 1895:4 and A. 
placitae Ckll. 1903: 215 are synonyms of illinoiensis. 

41. A. candida Smith. Morice & Ckll. 1901: 155. Frequent; females 
April 8 to June 25; males April 8 to May 11; Taraxacum taraxacum, 
Salix, Berberis. 

42. A. geranii Rob. 1891:54. Frequent; females May 22 to June 25; 
males May 22 and 23; Hydrophyllum. 

43. A. helianthi Rob. 1891:55. Frequent; females Aug. 7 to Sept. 1; 
males June 10 to Aug. 12; Helianthus. 

44. A. colletoides Vier. & Ckll. 1914:27. Little known; paratype 
(male) from Boulder, Aug. 8, at Grindelia; another ‘“9-7-31”’; 
female unknown. 

45. A. pertarda Ckil. 1916: 156. Little known; female July 14; male 
unknown. 

46. A. mentzeliae Ckll. 1897: 307. Little known; female Aug. 11; male 
not yet taken in region. 

47. A. surda (Ckll.) 1910: 264, 1924: 60. Little known; male Aug. 24, 
at Polygonum; female not taken in region. 

48. A. cressonii Rob. 1891: 56, 1902: 48. Abundant; females May 8 to 
June 3; males April 14 to June 10; Pulsatilla. A. bridwellt Ckll. 
and kansensis Ckll. are considered to be synonyms of cressonii. 

49. A. cressonii transformans Ckll. 1933: 157. Status uncertain; type 
(female) from Boulder, June 8. 

50. A. violae Rob. 1891:53. Rare; females April 29, May 22; Viola 
nutallit. 

51. A. auricoma Smith. Morice & Ckil. 1901: 155. Frequent; females 
May 10 to 30; males May 14. 

52. A. ellisiae Ckll. 1914: 9. Little known; type (female) from Boulder, 
May 26, at Lepidium medium. 

53. A. gardineri Ckll. 1906: 307. Frequent; type from Boulder, June 4; 
females May 7 to June 7; males May 12 to 25. A. lamellicauda 
Ckll. 1925: 629, described from the male (type from Boulder, 
May 12, at Thlaspi) is surely the male of this; it has the same gen- 
eral appearance, with the clypeus similarly produced at the sides. 
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Mr. P. H. Timberlake finds that A. campbelli Ckll. 1933: 153 is, 
in turn, the same as lamellicauda. The type (male) of campbelli is 
from Boulder, May 21. 

54. A. physariae Ckll. 1933:154. Little known; type (female) from 
Boulder, May 21, at Physaria didymocar pa. 

55. A. flavoclypeata Smith. Morice & Ckll. 1901:152. Frequent; 
females May 9 to 30; males April 19 to May 20; plum. A. pron- 
itens Ckll. 1930: 114 (type from near Boulder, May 14) is con- 
specific with flavoclypeata, in the opinion of the writer. 

56. A. nasonii Rob. 1895: 120, 1902b: 49. Abundant; females May 10 
to June 14; males April 17 to June 7. 

57. A. vagans Ckll. 1932: 157. Frequent; type (female) from Boulder; 
females May 14 to June 3; male May 27. This may not be spe- 
cifically distinct from fragariana Graen. 1904: 64. 

58. A. nigritarsis Vier. & Ckll. 1914: 53, geo 1916: 253. Frequent; 
type (female) from Boulder, May 27; other females May 23 to 
June 23; male May 23; Opulaster seniieal. 

59. A. opaciventris Ckli. 1916: 47. Fairly common; females April 15 

to June 7; males May 13 to June 6. 

. A. sapellonis Ckll. 1900:19. Rare; females May 27 to June 15; 

male not yet taken in region. 

61. A. vierecki Ckll. 1904: 26. Frequent; females April 5 to Aug. 24 
(no dates for June or July, indicating possibility of a second 
brood); Salix, Berberis, Polygonum. Male unknown. 

62. A. brachycarpae Vier. & Cklil. 1914:55. Little known, female 
May 14; male unknown. 

63. A. beckeri Ckll. 1921:211. Little known; type (female) from 
Boulder, March 24, at Townsendia exscapa; male unknown. 

64. A. brevipalpus Ckll. 1930: 109. Little known; type (female) from 
Boulder, June 26; male unknown. 
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ADDITIONAL INFORMATION AND A CORRECTION 
CONCERNING THE GROWTH OF PTERONARCYS 
PROTEUS NEWMAN 


(Pteronarcidae: Plecoptera) 


R. P. HoLpDswortH, JR. 


Biological Laboratories, Harvard University, 
Cambridge, Massachusetts 


The recent collection and examination of older instars and 
adults of Pteronarcys proteus have disclosed an error in my 
article in the June, 1941, ANNALS. The statement that there 
are twelve nymphal instars in both sexes is but partly correct. 
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What was believed to be the twelfth instar female is actually 
the thirteenth; the true twelfth instar female has a head width 
of but 4.1 mm., and that is considerably smaller than the 
corresponding measurement (4.52 mm.) in the male. 

Females of the twelfth instar were included in the eleventh; 
but when measurements were made of many recently collected 
“eleventh” instar fémales, two groups became apparent. : 

1. Head width measurements fall into two groups averaging 
3.81 mm. and 4.1 mm. respectively. The standard error of a 
difference between the mean head widths plus their standard 
errors indicates clearly two different instars. 
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2. The average weight of the smaller group is .172g., 
whereas individuals of the larger group average .30 g. (Eleventh 
instar males average .16 g.) 

3. Camera lucida outlines were made of the right fore wing 
pad of four specimens of each group. Wing outlines are con- 
gruent within the group, but it was not possible to superimpose 
outlines from one group upon those of the other group.' 

Since publication of the growth study, measurements have 
been made of adult heads. Eight male heads average 4.24 mm., 
and eight female heads average 4.85 mm. 

The new data, plotted on semi-log paper, make a graph that 
cannot be interpreted as the earlier one. The growth ratio from 
instar to instar seems to be constant, regardless of sex, through 
the tenth instar. From that stage to the adult the growth ratio 
decreases progressively, more in the female than in the male. 
An increase in the growth from twelfth to thirteenth stage in 
the female does not overcome the general tendency of the 
growth ratio to decrease. 


1Both sexes of the tenth instar have wing pads of the same shape and size. 
The fore wing of the eleventh instar female has the same outline as the tenth; but 
the wing is larger in size. The fore wings of the eleventh instar male and the 
twelfth instar female are alike in outline, although the female has a larger wing 
pad. Similarly, the thirteenth stage female and the twelfth instar male have wing 
pads of the same shape. 


CATALOGO SISTEMATICO Y ZOOGEOGRAPHICO DE LOS LEP- 
IDOPTEROS MEXICANOS: SeGunpo Parte: HESPERIOIDEA. Cartos 
HoFFMAN. ANALES DEL INSTITUTO DE BIoLoGtA 12: 237-294. 1941. 


The second part of Hoffman’s catalogue completes the listing of the butterflies. 
Four hundred and fifty-six species are included. Some of these are not considered 
full species by North American and European workers, for example, melos (G. & S.) 
is usually considered a form of Codatractus bryaxis (Hew.). However, such 
divergence from ‘‘standard’’ practice in no way detracts from the usefulness and 
importance of Dr. Hoffman's work. Until the life-histories of these difficult 
species are well known their correct status cannot be determined. As might be 
expected of this group there are probably some omissions from the fauna. I have 
material determined as Pyrgus adepta Ploetz by E. L. Bell from Mexico and I 
have failed to find that species in the lists under consideration. It is quite 
probable that the number of Skippers indigenous to Mexico will be increased con- 
siderably as the country is further opened up with highways and collecting is done 
more thoroughly. 

In his short introduction Dr. Hoffman includes a table that indicates the 
richness of the Mexican fauna. Over half of the species in our ‘‘North of the 
Mexican Border’’ checklists are found in Mexico in addition to some 339 species 
that are indigenous to Mexico and the lands to the south. A ten-page index to 
the species included in the second part of the checklist follows the list proper. 
In the list the original citations for each accepted species is given, the synonyms 
are listed without citations and the range of the species given in broad form. 
—F. M. Brown. 



















A NEW SPECIES OF PHYLLOPHAGA 


Puitip LUGINBILL AND H. R. PAINTER, 


Bureau of Entomology and Plant Quarantine, 
United States Department of Agriculture 


Phyllophaga aurea, n. sp. 


Oblong, convex, aureous, moderately polished. Clypeus feebly 
emarginate, markedly reflexed, the punctures moderately large and 
deep, and unevenly placed. Thorax convex, the disc polished, sparsely 
punctate, the punctures moderately large and deep, with a fairly 
distinct, smooth, unpunctured median space, the sides arcuate and the 
margin long ciliate. Elytra dull aureous, somewhat more densely 
punctured than thorax. Pygidium convex, punctures sparse and 
inconspicuous. Metasternum densely punctured, the hair moderately 
long and abundant. Antennae 10-jointed. Claws arcuate, the tooth 
median and stout. Length 12 mm., width 5.9 mm. 

Male (Plate I, figure 1!),—Mesal region of sterna III to V flattened, 
VI with posterior border elevated and rugose, VII deeply concave, the 
posterior portion of the concavity adorned with a tuberculate process. 
Posterior border of VII undulating. Antennal club somewhat longer 
than the stem. Lower spur of hind tibia about as long as the upper. 

Genitalia (Plate I, figures 4, 5 and 6?).—Apodeme about 3 mm. long, 
the posterior portion depressed on each side of meson, the border deeply 
concave. Phallus symmetrical; phallobase narrowed by a deep excision 
of anterior region; membranous area somewhat oval. Parameres 
aborted, each with a dentate process in the posteroventral region and 
bifid truncate apex in the anteroventral region. 

Female.—Sterna unsculptured. 

Genitalia (Plate I, figures 2 and 3*).—Subgenital plates about 
2.5 mm. across, attingent in the middle, with moderate depressions 
in the posterolateral regions. Pubic process lyriform, distal end with 
a V-shaped emargination producing a bifid tip, somewhat reflexed. 


Species known only from Oklahoma. Type specimen col- 
lected at Sallisaw, Sequoyah County, March 29, 1936, by 
Ephraim Hixson. Paratype specimens, both sexes, collected 
by M. W. Sanderson and J. S. Cook in Sequoyah County, 
April 14, 1939, at light and from oak buds. 

Type, a male, and 3 female and 2 male paratypes, retained 
temporarily in the laboratory collection at Lafayette, Ind., but 
eventually to be deposited in the United States National 
Museum. Paratype specimens (6 females and 6 males) have 
been deposited in the collection of M. W. Sanderson of the 
University of Arkansas, Fayetteville, Ark. 


1Photograph by Junior author. 
2Photographs by J. G. Pratt, Bureau of Entomology and Plant Quarantine. 
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Phyllophaga PLATE I 
Luginbill and Painter 


Phyllophaga aurea, n. sp. 

Fig. 1, adult male, X 2. Fig. 2, ventral view of female genitalia, x 20. 
Fig. 3, lateral view of female genitalia, X 20. Fig. 4, lateral view of male 
genitalia, X 20. Fig. 5, ventral view of male genitalia, x 20. Fig. 6, dorsal 
view of male genitalia, X 20. 
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NOTES ON ODONATA OF SURINAM 


II. SIX MOSTLY NEW ZYGOPTEROUS NYMPHS FROM 
THE COASTLAND WATERS! 


D. C. GEIJSKEs, 


Landbouw-Proefstation, 
Paramaribo, Surinam 


In the following contribution, descriptions and figures are 
given of the fullgrown nymphs of six Zygopterous species, 
which all have been reared. They were collected near Para- 
maribo in swamps, pools, ditches and rice fields and represent 
species of our lowland fauna near the coast. With one 
exception, they all are new, showing again how incomplete 
our knowledge of this group of aquatic insects is. Three of 
the mentioned species are not hitherto recorded from Surinam, 
viz.: Lestes tenuatus Ramb., Aeolagrion demararum Williamson, 
and Ischnura ramburi credula Hagen. 


Lestes tenuatus Rambur 
Nymph (not hitherto described), reared. Fig. 1 A-G. 


The nymphs of the genus Lestes are easily recognizable by 
their long slender body, the wide head, the long stalky legs, the 
rounded linear-oblong and black banded gill plates with the 
transverse tracheae simple and the long small at apex tri- 
angularly dilated spoon-shaped mentum, with setae on the 
movable hook of the palp. They are very uniform in their 
general appearance with but small differences within the species. 

The nymph of L. tenuatus answers to the following 
description: 


Head widest across the eyes, about three times as wide as long, some 
darker markings along the inner eyemargin and at frons between the 
antennae. Hindlobes rounded and finely spinulosed, occipital border 
widely excavated. Antenna long, the two basal segments only little 
broader than the remaining joints, segment 3 the longest; relative 
length of the joints 19 : 28 :55 :39 : 23:20:12. 

Labium very long, reaching caudad to the hind margin of the third 
coxae, spoon-shaped, the apical third abruptly dilated. Median lobe 
prominent, uncleft, its border denticulate. Mental setae five each side, 
the sides of the triangularly dilated part with some small spines. Lateral 


‘Part I. Rimanella arcana Needham and its nymph (Odon. Zyg.) Rev. d. Ento- 
mologia, vol. 11, fasc. 1-2, June, 1940, Rio d. Jan., pp. 173-179, 8 figs. 
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lobes with three setae, two of them on the large movable hook, outer 
hook of the terminal border longer than the inner hook, both hooks long 
and slender. Median part of terminal border denticulate with three 
larger teeth in the outer half and three smaller spinules in the inner 
half. End hook widely cleft from the inner hook, short, pointed and 
curved inward, inner margin of the palp over its entire length serrate. 

Maxillae: end hook of lacinia with three smaller dents at base and 
12-13 setae farther below; inner margin with two large teeth and a 
smaller one, followed by a row of 5 setae. 

Left mandible with five unequally sized teeth, inner surface with 
two combined teeth. Right mandible with four teeth and two sep- 
arated teeth on the inner side. 

Synthorax broader than abdomen, marked with some black stripes 
along the middorsal and humeral suture and over the middle of the other 
side parts. In lighter specimens, these markings only visible as diffuse 
darker clouds. Wingpads reaching to midway abd. segm. 4. Legs long 
and slender, femora weakly banded near the apical end, armed with a 
few short spines. Apical end of tibiae only with simple setae, tarsus 
joints of fore legs with simple setae, those of middle and hind legs armed 
with divided (bident and trident) setae. 

Abdomen cylindrical, long and slender, from segm. 4 gradually 
tapering to the end. Segm. 6-9 with a small but distinct lateral apical 
spine on the keel, in some females also a very short spine on segm. 5. 
Hind margin of segm. 10 dorsally spinulose. Dorsum diffuse brown, 
darker in the apical median area and on the lateral ends, with exception 
of the last two segments, being darker in the basal half. Lateral keel 
distinctly pale. Ventrum pale with a fine median black line over the 
segments 1-8. 

Gonapophyses of female reaching to the end of segm. 10 or a little 
farther. Outer pair somewhat longer or about as long as inner pair, the 
outer ventral margin with a row of fine short spines, end spine conical. 
Gonapophyses male short, sharp pointed, not reaching to the end 
margin of segm. 9. 

Gills long obtuse, tips rounded, length of lateral gill five and one-half 
times the maximum width, transverse tracheae simple, perpendicular 
on the axis. There are two darker crossbands, the first and smaller one 
in the basal third, the second band large and broad located at about 
two-thirds the length of the gill, the remaining parts dull brown or 
pale, the tips pale. Margins finely spinulosed to the end of the second 
crossband. 

Total length (incl. gills) 26-27 mm., abdomen 11-12 mm., gills 
(laterals) 9-9.5 mm. (examined 1 male and 4 females). 


One male and two female specimens have been bred from 
some nymphs of this species found quite commonly in temporary 
and artificial pools in sandriffs in the Botanical Garden in 
Paramaribo in August, 1940. A 4-ult nymph, dredged August 3, 
was exuviating on the following dates: August 10 (3-ult), 
August 13 (2-ult), August 19 (1l-ult), August 30 (imago male). 
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Fig. 1. Lestes tenuatus Rambur. 


A. dorsal view of fullgrown male nymph; B. right antenna; C. left and right 
mandible, inner side; D. labium, inner side; E. right lateral lobe of labium; F. left 
lateral gill; G. abdominal end of female, left lateral view. 
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Of the several neotropical species of Lestes, only those of 
forficula Ramb. is known by supposition (Calvert, Univ. Iowa 
Studies Nat. Hist., Vol. XII, nr. 2, 1927, pp. 8-10, Pl. I, figs. 
1-4, 11-14, and Broughton Klots, N. Y. Acad. Se., Vol. XIV, 
pt. 1, p. 78, Pl. VII, fig. la, b, c). From this the nymph of 
tenuatus differs in the shape of the gills, which are broader in 
the distal half than figured for forficula by Calvert and 
Broughton Klots and with the hind tips pale, whereas the 
median border of the mentum is prominent and not horizontally 
straightened as in Calvert’s figure 1. 

Calvert (1. c.) also gives some differences between forficula 
and tenuatus after examination of a male exuvia of the last 
species reared by him in Costa Rica, viz.: submentum reaches 
only to the front margin of the third coxae, no black markings 
on the ocelli or mesostigmal margins and the lateral gill less 
slender, i. e., four times as long as its maximum width. 

These differences, however, do not exist in the Surinam 
specimens. 


Aeolagrion demararum Williamson? 


Nymph (hitherto unknown), reared. Fig. 2 A-F. 


A rather short, stout, black or brownish coloured nymph 
with pale legs and broad depressed head and with almost 
tapering body, the gills long and with acute tips. 


Head flat,’ widest across the eyes, hind angles rounded, spinulose, 
occipital border widely excavated. Antennae longer than head, pale, 
the two basal joints darker. Relative length of the seven segments 
C282 340508: 10 S30. 

Labium short, broad, triangular, reaching backward to the middle- 
coxae, its sides almost straight-margined, apical half serrate. Median 
lobe prominent, uncleft, its border finely denticulated. Mental setae 
but one on each side and two very small spinules beneath. Lateral 
lobes armed with 5 or 6 setae, movable hook large, end hook well 
developed curved; terminal border with 4 or 5 pedicellate spinules, its 
lower corner acute. 

Maxillae: end hook lacinia with two smaller basal teeth and two rows 
of setae; one with 8 setae and a more lateral one with 5 setae; 3 large 
teeth on inner margin about equally sized, followed by a row of 5 setae 
beneath and a more lateral row of 2 setae. 

Mandibulae with four or five stout arcuate teeth unequal in size, 
right mandible on inner side with two, left mandible with 3 short 
smaller teeth. 





“Williamson, E. B. Some species of Leptagrion with descriptions of a new 
genus and a new species (Odonata) Ent. News, Vol. XXVIII, June 1917, pp. 
241-255. 


1941] Getjskes: Odonata of Surinam 


Fig. 2. Aeolagrion demararum Williamson. 


A. dorsal view of fullgrown male nymph; B. right antenna; C. left and right 
mandible, inner side; D. labium, inner side; E. right lateral lobe of labium; F. left 
lateral gill. 
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Disc of prothorax shield-shaped, rounded behind. Synthorax 
broader than abdomen, wing pads reaching to end of fourth or fifth 
abd. segm., hind wings held horizontally, covering the front wings for 
the most part. Legs pale, femora apically and slightly at base darker 
banded. Femora armed with small short setae, those of fem. 3 scale- 
like, tibiae on its apical end with divided (trident) setae and some 
plumosed setae, tarsus without divided setae but with plumosed setae. 

Abdomen cylindrical, regularly tapering caudad with black sides 
for the most part and a pale middorsal longitudinal stripe, interrupted 
on segm. 5-8 by two smaller black lines, reduced on segm. 9 to two small 
spots in the basal half. Hind margin of segm. 6-10 spinulose, segm. 
7-10 with a transverse row of short spines in the middle around the 
segments. Abd. sternites with a midventral longitudinal dark line on 
segm. 3-9, otherwise brown. 

Gonapophyses of male sharp pointed, reaching backward to halfway 
on segm. 10. Gonapophyses of female, outer pair longer than inner 
pair, reaching to nearby the hind margin of segm. 10, while on its outer 
margin it has 5 short setae and a large sharp pointed end spine. 

Gills long and broad leaf-like, the tips acute, marked with black 
spots along the margins in the apical half, the truncate basal part 
sometimes very dark, its margins and the middle nervule spinulose 
serrate. Veins straightened caudad, unbranched. 

Total length (incl. gills) 11.5-16 mm., abdomen 5-7 mm., gills 
3.5-4 mm. (examined 3 males and one female). 


This nymph was met with commonly in a swamp near 
Lelydorp (Commissarisweg) on July 17 and some days later in a 
swamp in the Botanical garden in Paramaribo (ult stage). 
The nymphs, belonging for the most part to the male sex, 
were bred in several individuals. 


Acanthagrion ascendens Calvert 
Nymph (hitherto unknown), reared. Fig. 3 A-F. 


A rather long slender nymph with the long small gills as 
long as the abdomen. In life pale greenish with darker spots 
and stripes, sometimes blackened. 


Head flat, widest across the eyes, hind angles well rounded spinulose, 
occipital border widely excavated. Antennae longer than head, pale, 
the two basal joints and basal half of segm. 6 darker. Relative length 
of the seven segments 13:19 :24:20:11:9:5. 

Labium broad triangular, reaching backward to the middle coxae, 
the sides slightly diverging, partly serrate. Median lobe prominent, 
uncleft, its border finely denticulated. Mental setae two on each side, 
followed by a very small spinule next the median line. Lateral lobes 
armed with four setae, movable hook large, end hook well developed, 
curved, terminal border in the upper part denticulated, lower part 
with three dents, the tips bifid and trifid. 

Maxillae: left maxilla end hook with two smaller dents at base and 3 
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Fig. 3. Acanthagrion ascendens Calvert. 


A. dorsal view of fullgrown female nymph; B. right antenna; C. left and right 
mandible, inner side; D. labium, inner side; E. right lateral lobe of labium; F. 
lateral gill. 
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rows of 7, 5, 1 setae below; inner margin with 3 large about equally- 
sized teeth followed by 4 marginal and 3 lateral setae. Right maxilla 
inner side with 5 large setae and two secondary rows of 4 setae; inner 
margin below the three large teeth with 3, 2, 4 setae. 

Mandibulae with five unequally-sized teeth, right mandible with a 
denticle at base of the largest marginal one and a notch on the dorsal 
inner margin, left mandible with two notches (one median and one 
marginal) on ‘the inner side. 

Prothorax with the hind margin rounded. Synthorax broader than 
abdomen, wing pads reaching to midway segm. 5. Legs pale, covered 
with long soft hairs, femora apically darker banded, tibiae at the apical 
end with divided (trident) setae, tarsus with plumosed setae. 

Abdomen cylindrical, tapering to the end, in the dorsal median 
area a longitudinal pale stripe dividing a darker middorsal band. 
Ventral side pale with a fine median black line over all the segments. 
Lateral keel of segm. 7-10 apically with some short spines. 

Gonapophyses female long, reaching to just behind end margin of 
segm. 10, inner and outer pair of the same length, ventral margin of 
outer pair with five small spines and a large triangular end point. Male 
gonapophyses short, straight, sharp pointed, directed caudad to quite 
halfway on segm. 10. 

Gills very long and small lanceolate, as long as the abdomen, hind 
tip acute, margin of basal half somewhat thickened and armed with a 
row of short spines, dorsal margin with only a few long hairs. Nodus 
indicated by a small constriction on the ventral margin at about one- 
half length of the gill, Membrane with many pigmented areas, forming 
about eight crossbands. 

Total length (incl. gills) 15-17 mm., abdomen 6-6.5 mm., gills 6.5-7 
mm., hind femur 2 mm., (examined 3 males and 3 females). 


Nymphs of this species were abundant in the rice fields and 
surrounding ditches in the Botanical Garden at Paramaribo 
from the last week of July until the second week of August, 
1940. One male and two females are reared (5. VIII). 

Beside the description of the nymph of Acanthagrion cheli- 
ferum Selys from a reared but defective specimen (gills broken) 
from Sao Paulo, Brazil, (Needham, 1904, Proc. U. S. Nat. 
Mus., Vol. XXVII, No. 1371, p. 717, Pl. XLIII, figs. 11-12) no 
other species of Acanthagrion in the nymphal stage is known. 
From those of ascendens the nymph of cheliferum differs in the 
following peculiarities: 


length larger (total length excl. gills 13 mm., abd. 7.5 

the ratio of length of antennal joints (1 : 1.5 : 2.2 

one mental seta each side (two in ascendens), 

lateral setae at labial lobe 7 (4 in ascendens), 

wing cases reaching posteriorly as far as the apex of the third abd. segm. 
(in ascendens to midway segm. 5). 


The nymph described by Cowley (Mem. Mus. Roy. Hist. 
Nat. d. Belg., 2e Serie, fasc. 15, 1939, pp. 145-147, figs. 13, 
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Fig. 4. Leptobasis vacillans Selys. 


A. dorsal view of fullgrown male nymph; B. right antenna; C. left and right 
mandible, inner side; D. labium, inner side; E. right lateral lobe of labium; F. left 
lateral gill. 
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14-18) as probably belonging to a species of Acanthagrion 
differs from those of ascendens in the following: 


The truncated and spined hindlobes of the head, 

the six jointed antenna, 

the flattened and spined lateral keel on abd. segm. 2-8, and 
the mentum armed only with one seta each side. 


Leptobasis vacillans Selys 
Nymph (hitherto unknown), reared. Fig. 4. A-F. 


This nymph is characterized by a long slender body and 
lanceolate unbanded gills with acute tips. In life the nymphs 
are greenish to blackish in colour. 


Head widest across the prominent eyes, narrowed behind them to 
well rounded minutely spinulosed hind angles; occipital border widely 
excavated. In dark specimens frons above for the most part dark, 
dotted with nine lighter spots; vertex banded with three crossbands. 
Antennae pale, scapus and pedicellus and base of segment 4 and 6 
darkened, relative length of segments 6:9 :13:8:5:4:2. 

Labium triangular, broad, reaching backward to between the first 
coxae, the sides almost straight margined, partly serrate. Median 
lobe prominent uncleft, the border finely denticulate. Mental setae 
four on each side, followed by a very small spine next the median line. 
Lateral lobes with 5 setae; movable hook of moderate size; endhook well 
developed, curved; terminal border in its lower half with 3 teeth the 
tips of which are bifid, upper part of terminal edge finely denticulate. 

Maxillae left and right the same, end hook of lacinia with two 
smaller teeth at base, followed by a row of 3 larger and 6 smaller spines. 
Apart from this row, a smaller one containing three small spines near 
the outer margin. Below end hook three large, about equally-sized, 
teeth and five long spines beneath. 

Mandibulae with 4 to 5 unequally-sized teeth; innerside of left 
mandible with two notches, right mandible with only one notch and a 
small tooth basal to largest marginal tooth. 

Prothorax on the hind margin each side with a small somewhat 
denticulate rib; dorsum blackened, interrupted by a lighter cross-figure. 
Synthorax small, only alittle broader than abdomen. Wing pads reaching 
to end of segm. 4. Legs pale, femora apically darker banded. Tibiae at 
apical end with divided (trident) setae, tarsus with plumosed setae, 
tibia I with both, divided and plumosed, setae. 

Abdomen cylindrical, long and slender, the last three segments 
tapering. Dorsum dark, a longitudinal median pale stripe over the 
segments, followed each side by a diffuse light band; segm. 1-7 with the 
lateral hind corner pale. Ventral side of abdomen with a diffuse light 
medio-longitudinal band, the sides darker with a longitudinal black 
stripe along the lateral carina. 

Gonapophyses of male sharp pointed, reaching backward to just 
over hind margin of segm. 10. Female with long gonapophyses, reaching 
behind end margin of segm. 10 as far as middle length of segm. 10; inner 
and outer pair of the same length; outer pair on the ventral margin 
with a row of small spines (about 25) and a large triangular end spine. 
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Gills long lanceolate, the tips acute, unbanded, darker only along the 
midrib, gill veins, especially in their end part, branched and blackened. 

Total length (incl. gills) 15-17 mm., abdomen 7.5-8 mm., gills 
4.5-5.25 mm. (examined 3 males and 3 females). 


From the first week of July until the last week of August, 
1940, full-grown specimens of this nymph were found commonly 
in ditches along rice fields in the Botanical Garden at Para- 
maribo. Several individuals were bred without any difficulty. 

The nymph resembles very much those of species of Ischnura, 
but differs from them in the less acute tip of the gills and in 
the length of the female gonapophyses, which in Ischnura 
reach backward to not below the end of segm. 10. 

The nymph described by Needham as probably belonging 
to Leptobasis (Proc. U. S. Nat. Mus., Vol. XXVII, No. 1371, 
p. 718-719, fig. 11) from Porto Rico does not agree with this 
species and may be perhaps a species of Telebasis as suggested 
by Broughton Klots (N. Y. Acad. Se., Vol. XIV, part I, 1932, 
p. 84). 


Ceratura capreola Hagen 
Nymph (hitherto unknown), reared. Fig. 5. A-G. 


A small slender nymph with short unbanded lanceolate 
gills with acute tip. In life greenish brown, with no darker 
markings. 


Head widest across the eyes, the margins not contracted between 
the eyes and the hind angles, hind angles obtusely rounded, poorly 
spinulose. Eyes with four darker bands, the upper one broadest and 
shortest of all. Antenna with the two basal joints darker. Relative 
length of the segments 9:13 :20:14:9:7:4. 

Labium broad triangular, reaching backward to between the middle 
coxae, the sides slightly diverging with three short spines in the apical 
third. Median lobe prominent, uncleft, the border finely denticulated. 
Mental setae each side three and a small one next to the median line. 
Lateral lobe with five setae, movable hook of moderate size, end hook 
well developed, curved, terminal border with three large teeth and the 
upper part with some smaller denticles. 

Maxillae: end hook of lacinia with two smaller basal teeth, 8 setae 
below and 1 or 2 laterals; inner margin with 3 large but slightly smaller 
teeth and 5 setae below. 

Mandibulae with 5 unequally-sized teeth, left mandible innerside 
with two denticles, right mandible with one denticle and a smaller one 
along the lower inner margin. 

Hind margin of prothorax slightly convex, entire. Synthorax short, 
a little broader than abdomen. Wing pads reaching to the middle of 
segm. 4. Legs pale, the femora near the apical end darker banded. 
Femora armed with some small spines, tibiae with long soft hairs and 
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apically with divided (trident) setae, tarsus with plumosed setae, tibia 
I with both, divided and plumosed, setae. 

Abdomen cylindrical, long and slender, the last three segments 
gradually tapering. Dorsum and ventrum without darker markings. 
Segm. 7-10 along the lateral keel with some small spines, hind margin 
of segm. 10 spinulose. 

Gonapophyses female long, reaching backward to the end of segm. 
10, inner pair little longer than outer pair, ventral margin of the last 
with a row of small spines and with a moderated end point. Male 
gonapophyses short, straight, pointed, reaching to just over the hind 
margin of segm. 9. 

Gills relatively short, lanceolate, the tips acute, more or less taper- 
ing, unbanded, the veins richly branched and alternating black and 
white, equally distributed throughout the length of the gill. Basal 
part of lateral gills with a row of about 15 short spines along the ventral 
margin and about 10 longer and finer setae along the dorsal margin. 
Nodus not well marked. 

Total length 11-12.5 mm., abdomen 5-6.5 mm., gills 3-3.5 mm. 
(5 specimens examined).’ 


In a temporary pool on a sandriff in the Botanical Garden 
at Paramaribo, several nymphs in late instars of Ceratura 
capreola were dredged on August 15, 1940. One female emerged 
five days later (var. citrina) by which the species was identified. 
Later on (Nov. 30) two males were reared from some nymphs 
found in swamps near Paramaribo. 

Dr. Broughton Klots (N. York Ac. Sc., Vol. XIV, pt. I, 
1932, p. 89) gives a description of a nymph collected by Prof. 
Needham at Wismar, British Guiana, April 3, 1930, and referred 
to Ceratura because of its small size. It differs however from 
the above described nymph by: ‘‘length 7.5 + 1.75 mm., mental 
setae 2, laterals 4. Wing-pads to three-fourths of segm. 5, 
small spines at the apex of segments as far as the 8th. Gills 
one-fifth as wide as long (one-fourth in Ceratura) abruptly 
rounded at the tips.’’ This nymph perhaps represents a member 
of Telebasis or an allied genus. 

In 1938, Garcia-Diaz (The Journ. Agr. Univ. Puerto Rico, 
Vol. XXII, No. 1, pp. 77-78, Pl. V, figs. 2, 5) described for 
the second time the nymph of Ceratura capreola by supposition, 
but on account of the above described nymph, it must be con- 
sidered as not belonging to this species, differing also in many 


3In a pool 10 km. south of Paramaribo near Lelydorp an abberrant fullgrown 
female nymph was collected in May, 1939, which, as a careful examination of the 
wing venation has shown, must belong also to this species. It differs from the 
above described specimens as follows: ‘Total length 11 mm., abdomen 3.5 mm., 
gills 5mm. Wing pads reaching to halfway segm. 8, gills longer than abdomen, tips 
very acute (much longer than in figure G). 
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points from the true C. capreola nymph, viz.: ‘‘ Hind margins of 
head standing out more than usual with many spines easily 
seen. Labium with one mental and six lateral setae. Lateral 





Fig. 5. Ceratura capreola Hagen. 


A. dorsal view of fullgrown female nymph; B. right antenna; C. left and right 
mandible, inner side; D. labium, inner side; E. right lateral lobe of labium; F. left 
lateral gill; G. tip of lateral gill (from another specimen). 


lobes having a few minute spinules on its central length. Femora 
with dark coloured proximal ends and two dark brown rings. 
Abdomen with a light mid-dorsal area on each segment, largest 
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on 9 and 10, the rest of the segments dark brown in colour 
with numerous setae but no strong spines. Gills with prac- 
tically no branches in the proximal third, those beyond not 
greatly branched, pigmented and running more or less parallel 
to the margins, but rearward. Sides of gill gradually widening 
out for about half the distance, main trachea pigmented and a 
little pigment throughout the entire gill, with rounded, irregu- 
larly scattered, patches along the margins. Marginal spines of 
middle gill about one-half the length of the gill with fine setae 
between the spines.” 

Collected in Rio Piedras River (March 18). 

This nymph resembles more those of Aeolagrion demararum 
than anyone of the Jschnura group. 


Ischnura ramburi credula Hagen 
Nymph, reared. Fig. 6. A-F. 


A moderately slender nymph with the two basal antenna- 
joints and base of third joint darker and the abdominal gills 
sharply pointed at end. 


Head broad, widest across the eyes, the eyes prominent, the margins 
of the head somewhat contracted between the eyes and the hind lobes. 
Hind lobes rounded with some small spines on margin, occipital border 
widely excavated. Across the eyes four darker bands, between the eyes 
over the middle of head, a more or less distinct darker band. 

Antenna with the two basal joints and base of third joint darker; 
relative length of segments 20 : 30 :40 :27:17:14:9. 

Labium broad triangular, reaching backward to base of middle coxae, 
the sides in the second half with 5 short spines and three smaller ones on 
the apical corner. Median lobe prominent, uncleft, the border dentic- 
ulate. Mental setae four each side and a reduced seta next to the 
median line. Lateral lobes with five setae, movable hook long; terminal 
border with three larger teeth in the lower part and a few finer den- 
ticulations in the upper part, end hook well developed, slightly curved. 

Maxillae: lacinia end hook with 2 smaller denticles at base and 3 
large teeth under the end hook, followed by a row of 6 smaller spines; 
inner surface with three rows of small spines on left maxilla with 8, 5, 1 
on right maxilla with 8, 3, 2 spines. 

Mandibulae with five unequally-sized teeth, right mandible with a 
small denticle at base of largest marginal one and a notch on the dorsal 
inner margin; left mandible with one median and one marginal notch 
on inner side. 

Prothorax and synthorax with no darker markings, wing cases reach- 
ing to end of abd. segm. 4 or shorter. Legs relatively long, pale, 
femora darker banded apically. Femora covered with short simple 
setae, tibiae also armed with short setae and some long hairs anteriorly, 
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Fig. 6. Ischnura ramburi credula Hagen. 


A. dorsal view of fullgrown male nymph; B. right antenna; C. left and right 
j mandible, inner side; D. labium, inner side; E. right lateral lobe of labium; F. left 
lateral gill. 
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at apical end with plumosed and divided (trident) setae, tarsus all three 
joints with plumosed setae. 

Abdomen cylindrical, the last three segments tapering to the end. 
Lateral keel well developed and armed with a row of very short setae 
on segm. 2-8. Dorsum of segm. 5-10 minutely dotted with small 
spines. In darker specimens a middorsal pale line, followed by a 
darker band each side, this band reduced to two darker apical spots on 
hind margin of segm. 8-9. Segm. 10 with no distinct markings, dorsal 
and lateral hind margin spinulose. In some individuals two small 
darker dorsal spots at three-fourths length of segm. 4-9 (largest on 
segm. 4-7). 

Ventrum pale, hind margin of segm. 1-7 with a midventral darker 
spot. Gonapophyses of male long and sharply pointed, reaching to 
one-fourth of basal length of segm. 10. Gonapophyses of female reaching 
to hind margin of segm. 10, outer pair a little longer than inner pair. 

Gills lanceolate, more than half as long as abdomen, the tip acutely 
tapering. Axis alternating brown and white, tracheae irregularly 
branched. Lateral gills 4 times, middorsal gill 3.4 times as long as 
broad. Along the ventral margin of the lateral gill a row of short spines 
(about 20) in the basal third and with about 8 short spines in the basal 
fourth along the dorsal margin. Dorsal gill with 18 spines on dorsal 
margin and 3 spines on ventral margin. Nodus not well marked. 

Total length 16-19 mm., gills 4.5-5 mm., abdomen 7-8 mm. (ex- 
amined 2 males and one female). 


Nymphs of this common species in the Surinam coastland 
were found in ditches and fish pools in the swamps around 
Paramaribo (Nov., 1940). Two males were reared. The 
species, although closely related to Ceratura capreola, differs 
in the nymphal stage, besides the larger size, in the number of 
mental and lateral setae and by the darkened base of the third 
antennal joint. From the very similar nymph of Leptobasis 
vacillans, it differs in the relatively longer legs, the ratio of the 
antennal joints, the more acute gill tip and the shorter female 
gonapophyses, whereas in Leptobasis the nymph is well marked 
with black markings. 

Calvert (Univ. Iowa Studies, Nat. Hist., Vol. XII, nr. 2, 
Ser. nr. 132, 1927, pp. 11-12, Pl. I, figs. 5-8, 10) and Broughton 
Klots (N. Y. Acad. Se., Vol. XIV, Part 1, 1932, p. 94, Pl. VII, 
fig. 4a, b, c) have described already the nymph of this species 
respectively from Barbados and Haiti and St. Domingo. How- 
ever, it is described and figured here again from reared specimens 
as the species was not bred before. Calvert and Broughton 
Klots both mention 6 lateral labial setae (in the Surinam 
specimens 5), but the last named author has figured also 5 
setae on Plate VII, fig. 4b and c. 





AN ANNOTATED LIST OF GENOTYPES OF THE 
CHLOROPIDAE OF THE WORLD 


(Diptera)! 


Curtis W. SABROSKyY? 


Michigan State College 
East Lansing, Mich. 


The family Chloropidae is composed of small flies (Diptera), 
averaging about 2 mm. in length, which are often collected in 
great numbers in studies of grain and pasture grass insects and 
in sweeping grass and low vegetation. The European frit fly, 
the gout fly of barley, the wheat stem maggot, the eye fly of 
India and the East Indies (Siphunculina funicola), the eye gnats 
(Hippelates spp.), and Pseudogaurax signatus, an egg predator of 
the black widow spider, are among the better known species. 
The eye gnats (//ippelates) are an important group because of 
the tremendous number of individuals, their persistently annoy- 
ing habits, and their relation to the transmission of yaws and 
several epidemic eye diseases. 

The generic classification of the Chloropidae has been ham- 
pered on the one hand by too frequent use of certain common 
generic names (Chlorops, Siphonella, Oscinella, etc.) in most or 
all of the faunal realms, and on the other hand by too frequent 
proposals of new genera based on knowledge only of a limited 
fauna. The situation has been further confused by auctorial 
disagreements on Chlorops vs. Oscinis, Siphonella vs. Madiza, 
and on the question of whether to call a large group of common 
species Oscinella, Oscinis, Oscinosoma, Botanobia, Lioscinella, etc. 

A thorough generic revision from a world standpoint is 
badly needed, especially in the Chloropinae and in certain 
portions of the Oscinellinae. In the course of studies toward 
such a revision, the writer realized that a critical study of the 


1Journal Article No. 441 (n. s.) from the Michigan Agricultural Experiment 
Station. 

2The writer is greatly indebted for assistance and information during the final 
stages of the paper to Miss Mabel Colcord and the staff of the Library of the 
U. S. Bureau of Entomology and Plant Quarantine, and for courtesies in questions 
concerning the older literature to Mr. E. T. Cresson, Jr., of the Academy of Nat- 
ural Sciences of Philadelphia, Mr. Edward S. Thomas of the Ohio State Museum, 
Mr. F. M. Gaige, of the Museum of Zoology, University of Michigan, Dr. H. H. 
Ross of the Illinois Natural History Survey, and Mrs. Ethel Melsheimer Miller, 
Librarian of the Department of Entomology and Zoology, Ohio State University. 
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accepted genotypes in the light of the International Rules of 
Nomenclature was a necessary preliminary. 

A total of 257 generic and subgeneric names are considered 
in the present list. These are arranged alphabetically under 
each subfamily, for systematic convenience, rather than in one 
continuous list. Synonymy is listed only in cases where genera 
are found to be isogenotypic, or where the writer has recently 
published the synonymy in connection with his studies of types, 
or in certain cases where synonymy has long been generally 
accepted. A complete synonymic list must await a thorough 
generic revision. 


One new generic name, Crassivenula, is proposed to replace a pre- 
occupied name. Genotypes are designated for twenty genera, for which 
no published valid designations have been found: Leptotrigonum 
Becker, Merectecephala Duda, Steleocerus Becker; Conioscinella Duda, 
Cyrtomomyia Becker, Dactylothyrea Becker, Disci phus Becker, Goniopsita 
Duda, Lasiambia Enderiein, Liohippelates Duda, Lioscinella Duda, 
Neoolcanabates Duda, Omochaeta Duda, Palaeoconioscinella Duda, 
Palaeonderleiniella Duda, Palaeogaurax Duda, Paroedesiella Enderlein, 
Paroscinella Becker, Prionoscelus Becker, and Stizambia Enderlein. 


New synonymy listed in this paper is as follows: 
Euchlorops Malloch 1913= Lasiosina Becker 1910. 
Haplegis Loew 1866=Cryptonevra Lioy 1864. 
Syphonerina Séguy 1938= Echimba Duda 1935. 
S. armata Séguy = E. annulipes Duda. 
Liomicroneurum Enderlein 1911=Siphunculina Rondani 1856. 
Neoelachiptera Séguy 1938= Elachiptera Macquart 1835. 
Neohippelates Roberts 1934= Stratiomicroneurum Duda 1933. 
Palaeoconioscinella Duda 1930= Hippelates Loew 1863. 
Palaeoenderleiniella Duda 1930=Goniaspis Duda 1930. 
Palaeogaurax Duda 1930= Prohippelates Malloch 1913. 


The data for each entry appear in the following order with punctua- 
tion as indicated: 

Generic Name author of name, date of proposal, reference to the 
original proposal. Number of included species as originally proposed. 
Type, the present specific name in combination with the generic name 
(=original combination for the species), the ———(first, second, etc.) 
species.. (Reason, whether monobasic, by original designation, etc.). 
Synonymy. 

Any necessary discussion follows as a separate paragraph. Footnotes 
are reserved for a few necessary comments on the literature and dates 
of publication. In a few cases in which species existed under synony- 
mous names at the time of inclusion in the genus, the combination 
which was used when the genus was originally proposed has been cited, 
e. g., Microneurum .. . Type, Microneurum ornatifrons (Loew) 
(=Oscinis ornatifrons Loew), as Microneurum maculifrons Becker. 
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FAMILY CHLOROPIDAE 


The genera and species of the family were usually included under the 
genus Musca or family Muscidae sens. lat. in earlier works. Fallén 
(1810) included them in his family Micromyzides, but in 1820 he sep- 
arated several as the new family Oscinides. The family grouping was 
not generally accepted, however, for we find Newman (1834) placing 
Homalura in the Borborites, Platycephala in the Tetanocerites, and 
Chlorops and Meromyza in the Phytomyzites. Macquart (1835, Hist. 
nat. des Diptéres, II) distributed the Chloropid genera among the 
Psilomydes, Ulidiens, Piophilides and Heteromyzides, chiefly in the 
latter where we find Siphonella, Chlorops, Oscinis, etc. 

For the most part, earlier workers used the family name Oscinidae, 
following Fallén (1820), whereas later workers used the name Chlo- 
ropidae, on the ground that Oscinis Latreille was a synonym of Chlorops 
Meigen and the family name should be changed when the name of the 
type genus was changed. 

Oscinidae: Fallén 1820 (Oscinides), Westwood 1840 (Oscinides), 
Zetterstedt 1840, 1842, 1848 (Oscinides), Macquart 1850, Bigot 1852, 
Rondani 1856 (Stirps Oscinina), Loew 1862, Osten Sacken 1878, Williston 
1888, 1896, 1908, Aldrich 1905. 

Chloropidae: Rondani 1856 (Stirps Chloropina), Schiner 1863 
(Fauna Austriaca, II) (Chloropinae), Bigot 1892, Verrall 1901, Becker 
1905 and succeeding papers (especially his monographs of the Chlo- 
ropidae of the world, 1910-1912), Hendel 1916, Frey 1921, Brues and 
Melander 1932, Duda 1932-1933 (in Lindner’s Palaearktischen Fliegen), 
and Curran 1934. 

Subfamilies—I have retained the traditional and convenient 
division into two subfamilies. The first, the Chloropinae, has long been 
accepted under its present name and scope. The second has passed 
under several names, of which I recognize the oldest proposed valid 
subfamily name, Oscinellinae. 

Several proposals have lately been made to separate various groups 
from the Oscinellinae as distinct subfamilies, as follows: 

Duda (1930, Folia Zool. Hydrobiol., II, p. 56): Chloropinae, Oscinel- 
linae and Palaeoscinellinae (including Hippelates and related genera). 
The latter name is invalid since it is not founded upon a generic name. 

Duda (1932, Lfg. 64, in Lindner’s Palaearktischen Fliegen, p. 14): 
subfamilies Siphonellopsinae and Chloropinae (the former including 
Lasiopleura and related genera). Under the Chloropinae, Duda recog- 
nized three tribes: Chloropoidea, Oscinelloidea, and Hippelatoidea 
(= Palaeoscinellinae, invalid). 

Enderlein (1934, Zool. Anz., CV, p. 191): four subfamilies recog- 
nized, Chloropinae, Oscinellinae, Siphonellopsinae, and Heringiinae 
(for one genus, Heringium). 


SUBFAMILY CHLOROPINAE 


ANTHOBIA Lioy, 1864, Atti Ist. Veneto, (3) IX, p. 1124. 2 species. Type, 
Anthobia messoria (Fallén) (=Oscinis messoria Fallén), as Anthobia lateralis 
(Macquart), the first species. (By designation of Becker, 1912, Ann. Mus. Nat. 
Hung., X, p. 125; and Duda, 1933, Lfg. 70, p. 145). Equals Diplotoxa Loew. 
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Becker stated that Lioy himself names Jateralis Macquart as the 
genotype; however, there is no evidence of this other than the fact that 
it stands first under the genus. Perhaps Becker’s words, “‘Lioy nennt 
zuerst die Type /ateralis Macq.’’, can be construed as a designation by 
Becker; if not, the designation by Duda is the next available. Duda, 
the latest reviser, places Jateralis Macquart as a synonym of Diplotoxa 
messoria Fallén, and Anthobia as a synonym of Diplotoxa. 


ANTHRACOPHAGA Loew, 1866, Ztschr. Ent. Breslau, XV, p. 15. 3 species. 
Type, Anthracophaga strigula (Fabricius) (= Musca strigula Fabricius), the first 
species. (By designation of Coquillett, 1910, p. 508). 

ASCHABADICOLA Frey, 1921, Notulae Ent., I, p. 80. 1 species. Type, Asch- 
abadicola longicornis Frey. (By original designation and monobasic). 

Assuanlia Becker, 1903, Mitt. Zool. Mus. Berlin, II, p. 149. 1 species. Type, 
Assuania Thalhammeri (Strobl) (=Eutropha Thalhammeri Strobl), as Assuania 
glabra Becker. (Monobasic). 

BATHYPARIA Lamb, 1917, Ann. Mag. Nat. Hist., (8), XIX, p. 56. 1 species 
Type, Bathyparia praeclara Lamb. (Monobasic). 

3Considerable disagreement exists over whether 1866 or 1861 is the proper 
date of publication for Loew’s ‘‘Ueber die bisher in Schlesien aufgefitindenen Arten 
der Gattung Chlorops.’’ In the paper, Loew described seven new genera of 
Chloropidae, with numerous new species. The importance of the date lies in the 
priority involved with relation to genera proposed by Lioy, 1864. 

The title page of volume XV of the Zeitschrift fur Entomologie des Vereins 
fir Schlesische Insektenkunde zu Breslau reads ‘15. Jahrgang, 1861,’’ and this 
date is accepted by Horn and Schenkling in the ‘‘Index Litteraturae Entomo- 
logicae’’ and by Neave (1939) in the recently published ‘‘Nomenclator Zoolog- 
icus.’’ On the other hand, the separates of Loew’s work have on the title page, 
‘‘Separatabdruck .. . 20. Jahrgang. 1866.’’ The latter is quoted as the correct 
date of publication by Scudder (1879, Catalogue of Scientific Serials), Osten 
Sacken (1878, Catalogue of the Described Diptera of North America, 2nd edition) 
and Becker (1910-1912, Chloropidae. Eine monographische Studie). Miss Mabel 
Colcord of the Library of the Bureau of Entomology and Plant Quarantine has 
kindly called my attention to the fact that Gerstaecker (‘‘Bericht uber die wissen- 
schaftlichen Leistungen im Gebiete der Entomologie wahrend der Jahre 1865 
1866. Zweite Halfte,’’ published in Berlin in 1869) and Osten Sacken (‘‘Verzeich- 
niss der entomologischen Schriften von Hermann Loéw,”’ in Verh. K. K. zool.-bot. 
Ges. Wien, Jahrgang 1884, pp. 455-464) also recognize 1866. The evidence from 
these contemporaries of Loew is especially important. 

Even more important is the internal evidence. In the lists of synonymy, Loew 
in seven different places cites Schiner in volume II of the ‘‘Fauna Austriaca,’’ and 
in several places he gives a rather extended discussion of Schiner’s treatment of 
certain species, sometimes quoting the exact words. The pages of Schiner in 
question were published in Heft 9-10 of volume II of the ‘‘Fauna Austriaca.—Die 
Fliegen,’’ which actually appeared in 1863 according to a note by Griffin (1932, 
Ann. Mag. Nat. Hist., (10), X, p. 570). Loew’s paper therefore obviously could not 
have been published in 1861 and have contained exact page references to Schiner’s 
book. 

Miss Colcord has suggested (in litt.) a possible explanation for the discrep- 
ancy in dates, since the available information indicates that the parts or Hefts of 
the Zeitschrift were not always issued in the year stated on the title page (which 
is not an imprint date): ‘‘Some of the articles were issued as preprints bearing 
jahrg. nos. of the Zeitschrift under which they were expected to be issued. Appar- 
ently the article on Chlorops which was intended to be issued in jahrg. 20 finally 
formed jahrg. 15 and was not actually published until 1866, and no more of the 
Zeitschrift was ever issued as a journal. Thus the separate preprints are marked 
jahrg. 20, 1866, and the article as part of the Zeitschrift is marked ‘15. jahrgang, 
1861,’ and no actual date of publication given."’ 

In view of the information available, it must be concluded that Loew’s paper 
appeared Jater than 1863, probably in 1866, and the genera in question are so cited. 
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BECKERELLA Enderlein, 1911, Zool. Anz., XX XVIII, p. 122. 1 species. Type, 
Beckerella speculifrons Enderlein. (By original designation and monobasic). 


CaMAROTA Meigen, 1830, Syst. Beschr., VI, p. 7. 1 species. Type, Camarota 
curvipennis (Latreille) (=Oscinis curvipennis Latreille), as Camarota flavitarsis 
Meigen. (Monobasic). 


Westwood (1840, p. 147) designated Camarota aurifrons Haliday 
as type; this name is now recognized as synonymous with curvipennis 
Latreille. 

It should be noted that the type species has been generally known 
under the name of curvinervis Latreille, whereas it was proposed by 
Latreille as Oscinis curvipennis (Latreille, 1805, Hist. nat., XIV, p. 383). 
The literature on the species has not been examined to determine why 
or when the emendation occurred, but there appears to be no good 
reason why the original form of the name should not be used. 


CAPNOPTERA Loew, 1866’, Ztschr. Ent. Breslau, XV, p. 11. 4 species. Type, 
Capnoptera sculata (Rossi) (= Musca scutata Rossi), as Capnoptera melanota Loew, 
the first species. (By designation of Duda, 1933, p. 152). 


The genus has long been treated as if scutata were the genotype, 
but I could find no definite designation earlier than that of Duda. 

CENTOR Loew, 1866’, Ztschr. Ent. Breslau, XV, p. 7. 3 species. Type, Centor 
cereris (Fallén) (=Oscinis cereris Fallén), the first species. (By designation of 
Coquillett, 1910, p. 519). Preoccupied by Centor Schénherr, 1847 or 1848. Equals 
Cetema Hendel. See also Centorella Strand. 


CENTORELLA Strand, 1928, Arch. Naturgesch. (Berlin), XCII (Abt. A), p. 48. 
Change of name for Centor Loew 1866 nec Schénherr 1847 or 1848. Type, Centorella 
cereris (Fallén). Equals Cetema Hendel 1907, also proposed to replace Centor 
Loew. 


CENTORISOMA Becker, 1910, Archivum Zoologicum, I, p. 106. 1 species. Type, 
Centorisoma elegantulum Becker. (Monobasic). 


CrETEMA Hendel, 1907, Wien. Ent. Ztg., XXVI, p. 98. Change of name tor Cen- 
tor Loew, 1866, nec Schénherr, 1847 or 1848. Type, Cefema cereris (Fallén). Syn- 
onyms: Centor Loew (preoc.), Centorella Strand. 


CHALCIDOMYIA Meijere, 1910, Tijd. Ent., LIII, p. 156 (As Drosophilidae). 
4species. Type, Chalcidomyia punctifera Meijere, the first species, as Chalcidomyia 
Beckeri Meijere (=Hemisphaerisoma politum Becker). (Ipso facto under Article 30, 
II, f, of the Code). Equals Thressa Walker, on authority of Sabrosky, Ann. Mag. 
Nat. Hist., in press. 


Meijere erected Chalcidomyia for four species (punctifera, apicalis, 
aeneiventris, and polita) without a definite type designation. Becker 
(1911) proposed a monobasic new genus, Hemisphaerisoma, for H. 
politum new species. In 1913 (Tijd. Ent., LVI, p. 291), Meijere recog- 
nized that the two genera were synonymous, and likewise proposed a 
new name, C. Beckeri, to replace the homonym, polita Becker. Under 
Article 30, II, f, C. Beckeri (= polita Becker) became the type of Chal- 
cidomyia, since it was the type of Hemisphaerisoma, combined with 
Chalcidomyia which had no designated type. Duda (1934, Tijd. Ent., 
LXXVII, p. 123) has stated that C. Beckeri equals C. punctifera Meijere, 
hence the latter is quoted here as the present name of the genotypic 
species. 

CHLOROMERUS Becker, 1911, Ann. Mus. Nat. Hung., IX, p. 40. 2 species. 


Type, Chloromerus purus Becker, the first species. (By designation of Malloch, 
1924, Proc. Linn. Soc. N. S. Wales, XLIX, p. 332). 
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CHLOROPELLA Malloch, 1925, Proc. Linn. Soc. N. S. Wales, L, p. 94. 1 species. 
Type, Chloropella bipartita Malloch. (By original designation and monobasic). 


CuxLoropisca Loew, 1866*, Ztschr. Ent. Breslau, XV, p. 79. 5 species. Type, 
Chloropisca glabra (Meigen) (=Chlorops glabra Meigen), the third species. (By 
designation of Coquillet, 1910, p. 522). Synonym: Pseudochlorops Malloch (See 
discussion). 

In the broad sense, Chloropisca appears to be a synonym of Thau- 
matomyia Zenker, 1833, but Duda has found characters for dividing the 
group into two parts and thus using both names as valid. 


CuHLoRoPs Meigen, 1803, Mag. f. Insekt. (Illiger), II, p. 278. No species. 1830, 
Syst. Beschr., VI, p. 140. 60 species. Type, Chlorops pumilionis (Bjerkander) 
(= Musca pumilionis Bjerkander 1778), as Chlorops lineata Fabricius, the twenty- 
first species. (By designation of Westwood, 1840, p. 147, referred to in error as 
““C. pumilionis L.’’). Synonyms: Oscinis Latreille, 1804 (isogenotypic), Cotilea 
Lioy, 1864. 

For many years, Chlorops and Oscinis were regarded as synonymous. 
In his studies of the Palaearctic Chloropidae, however, Duda (1933) 
separated them on the character of the haired vs. bare mesopleura of 
what he regarded as their respective genotypes. The controversy affects 
the generic name of hundreds of species in all faunal regions. 

Coquillett (1910), Malloch (1913, 1931, 1938), Duda (1933) and 
others have accepted Chlorops laeta Meigen as the genotype of Chlorops, 
by designation of Rondani (1856, p. 125). They have overlooked the 
prior designation by Westwood (1840), cited above. Under the Code 
(Opinion 71), Westwood’s designations are available if the species were 
originally included. The species in question, C. pumilionis, was included 
by Meigen in the synonymy of C. lineata (Fabricius), and was also 
represented in Meigen (1830) by the synonymous names, C. nasuta 
Schrank, the fifth species, and C. taeniopus Meigen, the ninth species. 
The present synonymy as accepted by Duda (1935, p. 192) is as follows: 

Chlorops pumilionis Bjerkander, 1778 (Musca). 
= Musca lineata Fabricius, 1781. 
= Musca nasuta Schrank, 1781. 
=Chlorops taeniopus Meigen, 1830. 


It is true that Westwood credited pumilionis to Linnaeus on p. 147, 
but this is an apparent lapse, for in other parts of his work (e. g., p. 574) 
he discussed the species and referred to it properly as of Bjerkander, 
1778. 

Since Chlorops and Oscinis are found to have the same species as 
genotype, the latter name must fall as an absolute synonym. Of recent 
workers, both Balachowsky and Mesnil (1935, Les insectes nuisibles 
aux plantes cultivées, I, p. 935) and Collin (1939, Ent. Monthly Mag., 
LXXV, p. 152) have recognized this fact. Chlorops in the sense of 
Duda (including species with hairs on the mesopleura, as in /aeta) is 
thus left without a name. No name will be proposed here, however, 
because the validity of the grouping is doubtful. Collin (1939, loc. cit.) 
comments that ‘‘Duda’s character for the subdivision of the genus 
Chlorops does not hold good in all specimens.”’ 

See the discussion under Oscinis for further details. 
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Cutoropsina Becker, 1911, Ann. Mus. Nat. Hung., LX, p. 51. 2 species. Type, 
Chloropsina oculata Becker, the first species. (By designation of Malloch, 1931, 
p. 76). 

CHROMATOPTERUM Backer, 1910, Ann. Mus. Nat. Hung., VIII, p. 413. 1 species. 
Type, Chromatopterum delicatum Becker. (Monobasic). 

ConocuLorops Duda, 1934, Tijd. Ent., LX XVII, p. 126, 128. 3 species. Type, 
Coniochlorops incisa (Meijere) (=Chlorops incisa Meijere), the first species. (By 
original designation). 


The name Coniochlorops was mentioned briefly in a discussion in 
Duda, 1933 (Lindner’s Palaeark. Fliegen, Lfg. 70, p. 127). No species 
were associated with the name. The genus is invalid from this mention, 
however, under the amended Article 25, c. Perhaps in a strict sense the 
mention in 1933 precludes its later use, but I have here recognized the 
formal proposal in 1934. 


CooMANIMYIA Séguy, 1938, Encyc. Ent., [X, p. 102. 1 species. Type, Cooman- 
imyia ops Séguy. (By original designation and monobasic). Equals Formosina 
Becker, 1911 (on authority of Sabrosky, Ann. Mag. Nat. Hist., in press). 


CorpyLosoma Becker, 1924, Ent. Mitt., XIII, p. 119. 1 species. Type, Cordy- 
losoma tuberifera (Becker) (=Assuania tuberifera Becker). (Monobasic). Pre- 
occupied by Cordylosoma Roth, 1909, and Voigt, 1904. Equals Cordylosomides 
Strand. 


CORDYLOSOMIDES Strand, 1928, Arch. Naturgesch. (Berlin), XCII (Abt. A), 
p. 73. Change of name for Cordylosoma Becker 1924 nec Roth 1909 and Voigt 1904. 
Type, Cordylosomides tuberifera (Becker). 


CortiLEA Lioy, 1864, Atti Ist. Veneto (3), IX, p. 1123. 1 species. Type, Cotilea 
gracilis (Meigen) (=Chlorops gracilis Meigen). (Monobasic). Equals Chlorops 
Meigen, 1803. 


Becker (1912, Ann. Mus. Nat. Hung., X, p. 125) suggested that 
Cotilea probably equals Eurina, on the ground that Lioy did not know 
gracilis. In the absence of proof to the contrary, we have to assume 
that he did (cf. Opinion 65) and to accept gracilis as the genotype of 
Cotilea. 


CRYPTONEURA Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 185. Emenda- 
tion of and therefore synonym of Cryptonevra Lioy, 1864. See discussion under the 
latter. 


CRYPTONERVA Lioy, 1864, Atti Ist. Veneto, (3), IX, p. 1125. 1 species. Type, 
Cryptonevra flavitarsis (Meigen) (=Chlorops flavitarsis Meigen). (Monobasic). 
Synonym: Haplegis Loew, 1866 (New synonym). 


Enderlein (1911, p. 185) stated that Cryptoneura Lioy (emended 
form) was preoccupied by Cryptoneura Bigot 1859. I find, however, that 
Bigot (1859) really proposed Cryptineura, which is not, strictly speaking, 
identical. Bigot emended his own proposed name to Cryptoneura in 
1882, and this use, though an emendation, preoccupies the use of the 
form Cryptoneura by Enderlein 1911 (cf. Opinion 125). Enderlein’s 
emendation is therefore at once a synonym of Cryptonevra Lioy and a 
homonym of Cryptoneura Bigot 1882. Under the Rules, Lioy’s trans- 
literation should have read Cryptoneura, but in judging the present 
situation, it seems that retention of the original spelling would cause 
less confusion. 

Cryptonevra has usually been cited as a synonym of Haplegis Loew, 
but the latter appears to have been published in 1866 (see footnote 3). 
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The respective genotypes unquestionably belong to the same group, 
and Haplegis must therefore be cited as a synonym of the older name, 
Cryptonevra. 

DipLotoxa Loew, 1863, Berl. Ent. Ztschr., VII, p. 54. (Cent., III, No. 97). 


1 species. Type, Diplotoxa versicolor Loew. (Monobasic). Synonym: Anthobia 
Lioy, 1864. 


Duda (1933, p. 114) erred in stating that the genotype was D. 
messoria Fallén; on p. 145 he correctly stated the type to be versicolor. 

ECTECEPHALA Macquart, 1850 (1851?), Dipt. Exot., Suppl. IV (2), p. 280 (from 
Mem. Soc. Sci. Lille). 1 species. Type, Ectecephala albistylum Macquart. (By 
original designation and monobasic). 

ELACHIPTEREICUS Becker, 1909, Bul. Mus. d’Hist. nat. Paris, XV, p. 119; 1910, 
Ann. Soc. ent. France, LX XIX, p. 29. 1 species. Type, Elachiptereicus bistriatus 
Becker. (Monobasic). 

ELLIPONEURA Loew, 1869, Berl. Ent. Ztschr., XIII, p. 44. (Cent., VIII, no. 
79). lspecies. Type, Elliponeura debilis Loew. (Monobasic). 

EpicuLorops Becker, 1910, Archivum Zoologicum, I, p. 77. 1 species. Type, 
Epichlorops puncticollis (Zetterstedt) (=Chlorops puncticollis Zetterstedt). (By 
original designation and monobasic). 

Evucutorops Malloch, 1913, Proc. U. S. Nat. Mus., XLVI, p. 139. (As 
Agromyzidae). 2 species. Type, Euchlorops vittata Malloch, the first species. 
(By original designation). Equals Lasiosina Becker (New synonymy). 


The genus Euchlorops has been considered an Agromyzid (sens. lat.) 
or Milichiid because of the well developed bristles and especially the 
several strong pairs of dorsocentrals. It has already been pointed out, 
however, that the number of pairs of dorsocentral bristles varies from 
two to seven in the genotypic species (Sabrosky, 1935, Trans. Amer. 
Ent. Soc., LXI, p. 237). Both species also show the weakness and 
flexure of the fifth vein, sharp propleural ridge, absence of the anal cell, 
and similar characters noted by Malloch and others as characteristic of 
the family Chloropidae. In both fundamental structure and appearance 
Euchlorops is a Lasiosina. 


EvurHINA Westwood, 1840, Introd. Mod. Classif. Insects, II, p. 147. Emenda- 
tion and therefore synonym of Eurina Meigen, 1830. 


Neave (1939, Nomenclator Zoologicus, II, p. 353) lists the emenda- 
tion Eurhina as of Agassiz 1846 (Nomenclator Zoologicus, Index Univ.) 
but it had already been used by Westwood. 


EvuRINA Meigen, 1830, Syst. Beschr. VI, p. 3. 2 species (as 3). Type, Eurina 
lurida Meigen the second species. (By designation of Westwood, 1840, p. 147.) 
Synonym: Polydecta Gistl, 1848. 

Euryparia Becker, 1911, Ann. Mus. Nat. Hung., IX, p. 84. 1 species. Type, 
Euryparia rara Becker. (Monobasic). 

EvutropHa Loew, 1866’, Ztschr. Ent. Breslau, XV, p. 26. 4 species. Type, 
Eutropha fulvifrons (Haliday) (=Chlorops fulvifrons Haliday), the second species. 
(By designation of Becker, 1910, Archivum Zoologicum, I, p. 59). Synonym: 
Pseudoformosina Malloch (on authority of Sabrosky, Ann. Mag. Nat. Hist., in 
press). 

Formosina Becker, 1911, Ann. Mus. Nat. Hung., [X, p. 78. 4 species. Type, 
Formosina lucens (Meijere) (= Chloropisca lucens Meijere), the third species. (By 
designation of Malloch, 1931, p. 76). Synonym: Coomanimyia Séguy (on authority 
of Sabrosky, Ann. Mag. Nat. Hist., in press). 





1941] Sabrosky: Genotypes of Chloropidae 743 


In his discussion, Becker stated that he was erecting his genus for a 
large species from Formosa, which could only mean the first species, 
F. gigas. If this were construed as a designation, the genotype would 
be Formosina gigas; since Becker did not definitely mark it as the geno- 
type, I pass to the later statement by Malloch. 


Hap.ecis Loew, 1866, Ztschr. Ent. Breslau, XV, p. 22. 3 species. Type, 
Haplegis diadema (Meigen) (=Chlorops diadema Meigen), as Haplegis rufifrons 
Loew, the first species. (By designation of Coquillett, 1910, p. 549). Equals 
Cryptonevra Lioy, 1864 (New synonymy). 

Both diadema and flavitarsis, genotype of Cryptonevra, unquestion- 
ably belong to the same small species group, and I therefore place 
Haplegis 1866 (nec 1861) as a synonym of Cryptonevra Lioy 1864. 
(New synonym). See also footnote 3 and the discussion under 
Cryptonevra Lioy. 

HEMISPHAERISOMA Becker, 1911, Ann. Mus. Nat. Hung., IX, p. 47. 1 species. 
Type, Hemisphaerisoma politum Becker. (Monobasic). Equals Thressa Walker (on 
authority of Sabrosky, Ann. Mag. Nat. Hist., in press). 

HoMALURA Meigen, 1826, Syst. Beschr., V, p. 399. 1 species. Type, Homalura 
tarsata Meigen. (Monobasic). 

Homops Speiser, 1923, Wien. Ent. Ztg., XL, p. 99. Change of name for Ops 
Becker 1910 nec Nicéville 1895. Type, Homops callichroma (Loew). 

LAGAROCERAS Becker, 1903, Mitt. Zool. Mus. Berlin, II, p. 148. 1 species. 
Type, Lagaroceras megalops Becker. (Monobasic). 


Duda (1933, p. 207) erroneously states that the genotype is longicorne 
Thomson (1868), apparently on the theory that the oldest species should 
be the type. 

LASIOCHLOROPS Duda, 1934, Tijd. Ent., LX XVII, p. 127, 131. I species. Type, 
Lasiochlorops grisescens (Becker) (=Chlorops grisescens Becker). (By original 
designation and monobasic). 

LasIosINA Becker, 1910, Archivum Zoologicum, I, p. 73. 3 species. Type, 
Lasiosina cinctipes (Meigen) (=Chlorops cinctipes Meigen), the first species. (By 
original designation). Synonym: Euchlorops Malloch (New synonymy). 

LEPTOTRIGONUM Becker, 1912, Ann. Mus. Nat. Hung., X, p. 155. 2 species. 
Type, Leptotrigonum obscurum (Schiner) (=Platycephala obscura Schiner), the 
first species. (By present designation). 

LoxoraENIA Becker, 1911, Ann. Mus. Nat. Hung., [X, p. 83. 1 species. Type, 
Loxotaenia gracilis (Meijere) (=Lagaroceras gracile Meijere). (By original desig- 
nation and monobasic). 

LuzoniA Frey, 1923, Notulae Ent., III, p. 79. 1 species. Type, Luzonia 
obliquefasciata Frey. (By original designation and monobasic). 

MELANUM Becker, 1910, Archivum Zoologicum, I, p. 50. 2 species. Type, 
Melanum laterale (Haliday) (=Chlorops lateralis Haliday), the first species. (By 
original designation). 

MERECTECEPHALA Duda, 1930, Folia Zool. Hydrobiol., II, p. 117. 2 species. 
Type, Merectecephala albiseta (Becker) (=Meromyza albiseta Becker), the first 
species. (By present designation). 


Duda (1931, Folia Zool. Hydrobiol., III, p. 167) apparently intended 
to designate the above species as genotype, along with a number of 
other designations at that time. In an available copy of the work, the 
line had been omitted in printing, and was handwritten in the margin 
as follows ‘‘-cephala mihi: Typus ist albiseta Beck., 1912 (3) p. 136.1.” 
The same species is here designated, so that there will be a definite 
published designation in case there is any question of Duda’s action. 
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MEROMYIA Zetterstedt, 1860, Dipt. Scand., no. 14, p. 6432. Emendation and 
therefore synonym of Meromyza Meigen, 1830. 

MEROMYZA Meigen, 1830, Syst. Beschr., VI, p. 163. 3 species. Type, Mero- 
myza saltatrix (L.) (=Musca saltatrix L.). the third species. (By designation of 
Macquart, 1835, Hist. nat., II, p. 589). 


Saltatrix has usually been quoted as type by designation of West- 
wood (1840, p. 147). The latter has been cited by subsequent authors 
with the sole exception of Rondani (1856, p. 126) who listed Meromyza 
variegata Meigen, the second species, as genotype. 


MErTopostTIGMA Becker, 1903, Mitt. Zool. Mus. Berlin, II, p. 146. 1 species. 
Type, Metopostigma tenuiseta (Loew) (=Chlorops tenuiseta Loew). (By original 
designation and monobasic). 

NEODIPLOTOXA Malloch, 1914, Canad. Ent., XLVI, p. 116. 1 species. Type, 
Neodiplotoxa nigricans (Loew) (=Diplotoxa nigricans Loew). (By original designa- 
tion and monobasic). 

OCHTHERISOMA Becker, 1911, Ann. Mus. Nat. Hung., [X, p. 39. 1 species. 
Type, Ochtherisoma imitator Becker. (Monobasic). 

Ops Becker, 1910, Ann. Mus. Nat. Hung., VIII, p. 402. 1 species. Type, Ops 
callichroma (Loew) (=Chlorops callichroma Loew). (Monobasic). Preoccupied by 
Obs Nicéville, 1895, and Ops Gistel, 1848. Equals Homops Speiser, 1923. 

Oscinis Latreille, 18044, Nouveau Dict. d’Hist. Nat., XXIV, Tableau Méth- 
odique, p. 196. 4 species. Type, Oscinis pumilionis (Bjerkander) (=Musca 
pumilionis Bjerkander), as Oscints lineata (Fabricius), the first species. (By desig- 
nation of Zetterstedt, 1840, Insecta Lapponica, III. Diptera, p. 778, as the 
synonym, Musca nasuta Schrank). Equals Chlorops Meigen, 1803 (isogenotypic). 


The importance of deciding which publication by Latreille has prior- 
ity often lies in establishing the number of species which are available 
for genotypes. If vol. 14 of the “Histoire naturelle’ had been the first to 
appear, only two species, lineata Fabricius and curvipennis Latreille, 
could be considered for genotype of Oscinis; when vol. 24 of the Diction- 
naire is regarded as the earlier (cf. footnote 4), four Fabrician species, 
lineata, oleae, planifrons, and umbraculata, are eligible. Since the 
accepted genotype, /ineata, is the first species in both works, it is 
available as genotype whichever book has priority. 

‘The question of which work of Latreille’s appeared first, volume 24 of the 
Nouveau. Dictionnaire, or volume 14 of the ‘‘Histoire naturelle, générale et par- 
ticuliére, des Crustacés et des Insectes,’’ and whether they appeared in 1804 or 
1805, has been the subject of much controversy. Citations in catalogues, mono- 
graphs, etc., are very conflicting. I am indebted to Miss Mabel Colcord for 
information regarding the dates of publication, from which I accept 1804 as the 
date for the Nouveau Dictionnaire, vol. 24, and 1805 for the Histoire. 

The imprint on the title page of vol. 24 of the Dictionnaire is ‘‘An. XII-1804,”’ 
which is the date listed by Percheron, 1837 (Bibliographique entomologique, I, 
p. 232, published in Paris. Whitley (1936, Austral. Zoologist, VIII, p. 189), ina 
study of genotypes in ichthyology, gave a revised table of dates of publication in 
which he stated that vol. 24 was ‘‘published by Mar. 7, 1804.’’ Volume 14 of the 
Histoire naturelle (as part of Sonnini’s Suites 4 Buffon) appeared according to 
the imprint date in ‘‘An. XIII”’ of the French Republic, which covered the period 
Sept. 23, 1804, to Aug. 19, 1805. Most bibliographers have cited 1805 as the date of 
publication. As further evidence, it may be noted that a footnote on p. 384 of the 
Histoire, vol. 14, reads as follows: ‘‘Les noms de ce genre et du suivant avoient 
été transposés dans notre tableau méthodique, qui est a la fin du XXIVe volume du 
nouveau Dictionnaire d'histoire naturelle.’’ It would appear, therefore, that the 
Dictionnaire had already appeared, although Becker (1910, Archivum Zoologicum, 
I, p. 49) interpreted the evidence in the opposite way. 
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The following type designations for Oscinis exist in the literature: 


Zetterstedt, 1840, Insecta Lapponica, III. Diptera, p. 778— 
nasuta Schrank (“‘Typus generis Osc. nasuta’’). 

Westwood, 1840, p. 147—“‘Musca frit L.?” 

Rondani, 1856, p. 128—“‘Spec. Typ. Chlorops varipes Meigen.” 

Becker, 1910 (March 15), Archivum Zoologicum, I, p. 49— 
“Oscinis curvinervis Latreille” is type of Oscinis, by elimination 
of lineata as a Chlorops. 

Coquillett, 1910 (Aug. 4), p. 581—“‘Type, Musca lineata Fab- 
ricius, the first species, by present designation.” 

Duda, 1933, p. 167—‘‘Typus: lineata Fabr.”, on authority of 
Coquillett, 1910. 


The designations by Westwood and Rondani are invalid because 
the species which they cited were not originally included in the genus. 
Becker’s designation is invalid for the same reason, based on the premise 
that Oscinis first appeared in 1804 in the “‘Nouveau Dictionnaire.” 
The designation of Coquillett, 1910, is the one usually quoted for Oscinis, 
but this is preceded by the designation of Zetterstedt, 1840. The latter 
is the oldest valid designation of a type for Oscinis, since nasuta=lineata 
and was therefore originally included (Cf. outline of specific synonymy 
under Chlorops). In reality, therefore, Chlorops and Oscinis are iso- 
genotypic, and the latter name is an absolute synonym and unavailable 
as the name of any sub-group or segregate of Chlorops. 


PACHYLOPHUS Loew, 1858, Berl. Ent. Ztschr., II, p. 121. 1 species. Type, 
Pachylophus frontalis Loew. (Monobasic). 


Becker (1911, Ann. Mus. Nat. Hung., VIII, pp. 377-378) erred in 
listing Pachylophus as of Lowe, 1856 (Ofvers. K. Vet. Akad. Férh., 
XIII, p. 255). The latter reference marked the beginning of Loew’s 
work, ‘‘Bidrag till kannedomen om Afrikas Diptera,” but Pachylophus 
did not appear in that paper until part 4, p. 97 (1860, Ofvers, etc., XVII). 
Malloch apparently overlooked the publication of Pachylophus in 1858 
(monobasic), when he designated (1931, p. 75) P. lugens Loew as 
genotype. 


PARAEURINA Duda, 1933, Palaeark. Fliegen, Lfg. 72, p. 206. 1 species. Type, 
Paraeurina chloropoides (Strobl) (=Eurina chloropoides Strobl). (By original 
designation and monobasic). Recorded in error as Pareurina by Neave, 1940, 
Nomenclator Zoologicus. 

PARECTECEPHALA Becker, 1910, Archivum Zoologicum, I, p. 105. 2 species. 
Type, Parectecephala longicornis (Zetterstedt) (= Chlorops longicornis Zetterstedt), 
the first species. (By designation of Duda, 1933, p. 208). 

PempHiGonotus Lamb, 1917, Ann. Mag. Nat. Hist. (8), XIX, p. 54. 1 species. 
Type, Pemphigonotus mirabilis Lamb. (Monobasic). 

PuLYARus Gistl, 1848, Naturgeschichte des Thierreichs, p. x. Proposed as a 
new name for Platycephala Fallén, 1820, on the erroneous assumption that the 
latter was preoccupied by Platycephalus Bloch, 1820. Equals Platycephala Fallén. 

PHYLADELPHUS Becker, 1910, Archivum Zoologicum, I, p. 54. 1 species. Type, 
Phyladelphus Thalhammeri Becker. (Monobasic). 

PLATYCEPHALA Fallén, 1820, Diptera Sveciae, Oscinides, p. 2. 2 species (as 
P. culmorum and P. agrorum, new species). Type, Platycephala planifrons (Fabri- 
cius) (= Musca planifrons Fabricius,) as Platycephala culmorum Fallén, the first 
species. (By designation of Curtis, 1839, Brit. Ent., XVI, p. 725, and of Westwood, 
1840, p. 147). Synonym: Phlyarus Gistl, 1848. 
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Although both Curtis (1839), Westwood (1840) and Rondani (1856, 
p. 126) designated planifrons, Duda (1933, p. 115) chose to regard 
Platycephala umbraculata (Fabricius) (= Platycephala agrorum Fallén, 
the second species) as the genotype, apparently because it is the older 
species of the two. This designation is invalid because the oldest def- 
inite designation must hold. If the argument of Malaise on Fabrician 
designation of genotypes were accepted, planifrons would be the type of 
Oscinis Latreille, and Platycephala would fall as a synonym. 

PotypeEcta Gistl, 1848, Naturgeschichte des Thierreichs, p. ix. Proposed as a 
new name for Eurina Meigen, 1830, on the erroneous assumption that the latter 
was preoccupied by Eurhinus Schénherr, 1825. Equals Eurina Meigen. 

PsEUDOCHLOROPS Malloch, 1914, Canad. Ent., XLVI, p. 119. 1 species. Type 
(as stated, but misidentified), Pseudochlorops unicolor (Loew) (=Chlorops unicolor 
Loew). (By-.original designation and monobasic). Actual genotype, Chloropisca 
integra Becker. Equals Chloropisca Loew. 

The International Commission on Zoological Nomenclature in 
Opinion 65 held that we have to assume the correctness of the specific 
determination when an author designates a genotype, but “if a case 
presents itself in which it appears that an author has based his genus 
upon certain definite specimens, rather than upon a species, it would 
be well to submit the case, with full details, to the Commission.” In 
the present case, Malloch proposed Pseudoc hlorops in 1914 and desig- 
nated unicolor Loew as the genotype. The following year, Malloch 
himself (1915, Proc. Ent. Soc. Wash., XVII, p. 162) stated that Pseu- 
dochlorops was a synonym of Chloropisca, because “the specimens 
named Chlorops unicolor Loew in the U. S. National Museum are 
misidentified, being Chloropisca integra Becker.’? The Opinion of the 
Commission undoubtedly referred especially to older genera, for which 
the evidence would need very careful consideration in order to deter- 
mine that certain specimens and no others formed the basis for the 
author’s understanding of the genotypic species in question. In the 
present case, the author’s own statement certified that his genus was 
based upon certain misidentified specimens. His action in accepting 
Chloropisca integra Becker as the real genotype would therefore undoubt- 
edly meet with the approval of the Commission, and is so accepted here. 

PSEUDOFORMOSINA Malloch, 1938, Proc. Linn. Soc. N. S. Wales, LXIII, p. 355. 
1 species. Type, Pseudoformosina nicobarensis (Schiner) (=Chlorops nicobarensis 
Schiner). (By original designation and monobasic). Equals Eutropha Loew (on 
authority of Sabrosky, Ann. Mag. Nat. Hist., in press). 

5PSEUDOPACHYCHAETA Strobl, 1902, Glasnik Muz. Bosni, XIV, p. 500. 1 
species. Type, Pseudopachychaeta pachycera Strobl. (Monobasic). 

The first publication of the genus is sometimes credited to Strobl, 
1902, Wiss. Mitt. Bosn. u. Herzeg., [X, p. 561 (or in error as p. 500). 
Neave (1940, Nomenclator cectaaoeah cites the reference of the Glasnik 
Muz. Bosni, and Dr. Neave has kindly informed me that while there is 
no question that the latter was published in 1902, the other reference is 
in doubt. The Wissenschaftliche Mitteilungen appears to have the 
same paper, but ‘“‘the title page is 1904, and the volume was received at 
the British Museum (Natural History) in August 1905, but it is conceiv- 
able that there was a preprint.” (Neave, in litt.). 

5The original description or reference has not been personally checked for 
three genera. 
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PsiLocHLorops Duda, 1930, Folia Zool. Hydrobiol., II, p. 113 (no species); 
1931, loc. cit., III, p. 167. 1 species. Type, Psilochlorops clavitibia Duda. (Ipso 
facto under Opinion 46 as the first species published in connection with the genus; 
also designated as type by Duda, 1931, p. 167). 


SEMARANGA Becker, 1911, Ann. Mus. Nat. Hung., IX, p. 48. 1 species. Type, 
Semaranga dorsocentralis Becker. (Monobasic). 


SrpH_us Loew, 1858, Berl. Ent. Ztschr., I], p. 120. 1 species. Type, Siphlus 
megacephalus Loew. (Monobasic). 

STELEOCERUS Becker, 1910, Ann. Mus. Nat. Hung., VIII, p. 399. 4 species. 
Type, Steleocerus lepidopus Becker, the first species. (By present designation). 


Duda (1933, Palaeark. Fliegen, Lfg. 70, p. 142) listed Steleocerus 
ensifer (Thomson) as the genotype. This species was not originally 
included in the genus and is therefore unavailable. 

STENOPHTHALMUS Becker, 1903, Mitt. Zool. Mus. Berlin, II, p. 148. 1 species. 
Type, Stenophthalmus ocellatus Becker. (Monobasic). 


THAuMATOMYIA Zenker, 1833, Froriep’s Notiz., XXXV, p. 344. 1 species. 
Type, Thaumatomyia notata (Meigen) (=Chlorops notata Meigen), as Thaumatomyia 
prodigiosa Zenker. (Monobasic). Synonym: Chloropisca Loew, at least in part 
(see discussion under Chloropisca). 


THRESSA Walker, 1860, Jour. Proc. Linn. Soc. London, Zool. IV, p. 146. (As 
Sapromyzidae). 1 species. Type, Thressa signifera Walker. (Monobasic). Syn- 
onyms: Chalcidomyia Meijere, Hemisphaerisoma Becker (on authority of Sabrosky, 
Ann. Mag. Nat. Hist., in press). 

TITANIA Meigen, 1800, Nouvelle Classification, p. 35. No species. Genus 
dubium. 

Many authors (e. g. Hendel, 1908; Coquillet, 1910) have regarded 
Titania 1800 as identical with Chlorops Meigen 1803, but Hendel (1910, 
Wien. Ent. Zeit., XXIX, p. 312) suggested that it might be Gaurax. 
From the brief description (“‘la seconde (antennal segment) oblongue’’), 
it seems not to be Chlorops s. str. and probably not Gaurax. Since the 
guesses include two such distinct genera in opposite subfamilies, it 
seems futile as well as dangerous to try to place the name. If we follow 
the dictum that “no species is available as genotype unless it can be 
recognized from the original generic publication” (Opinion 46), the 
name Titania can never be used, for the description is unrecognizable 
as it stands. 

Under the rule of the first reviser, we should probably have to accept 
the action of Hendel, 1908 (Verh. zool.—bot. Ges. Wien, LVIII, p. 63), 
who stated that Chlorops= Titania. The genotype of Chlorops would 
thereupon become ipso facto the genotype of Titania (Article 30, II, f), 
and the name Chlorops would fall as an isogenotypic synonym. Hendel’s 
associetion of generic names was based in large part upon a comparison 
of the wording of the generic descriptions in the 1800 and 1803 papers. 
However, when we compare the descriptions of Chlorops and Titania, it 
is difficult to understand how Hendel reconciled them. Under Titania, 
Meigen wrote: “‘Antennes a deux articulations: la seconde oblongue, 
obtuse, garnie 4 la base d’un poil barbu” (a bearded bristle!). The 
description of Chlorops 1803 on the other hand is as follows: “Die 
Fuhlhérner zweigliederig: das Vorderste Glied fast kreisrund, flach, mit 
nakkter Borste an der Wurzel.”’ The error of associating a genus having 
an oblong distal antennal segment and plumose arista with one having a 
rounded antennal segment and naked arista was later recognized by 
Hendel himself (1910, op. cit.), when he suggested that Titania was 
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more like Gaurax. Actually there is little evidence that it is even a 
Chloropid. The safest course is to regard it as unrecognizable and a 
genus dubium. 


TRICHIEURINA Duda, 1933, Palaeark. Fliegen, Lfg. 70, p. 126. 1 species. Type, 
Trichieurina pubescens (Meigen) (=Eurina pubescens Meigen). (By original desig- 
nation and monobasic). 

TRIGONOMMA Enderlein, 1911, Zool. Anz., XX XVIII, p. 124. 1 species. Type, 
Trigonomma lippulum Enderlein. (By original designation and monobasic). 


SUBFAMILY OSCINELLINAE 


(Oscinellinae Becker, 1910, et al). 

(=Oscininae of authors). 

(=Oscinosominae Enderlein, 1911). 

(=Botanobiinae Malloch, 1913). 

(=Palaeoscinellinae Duda, 1930, for Hippelates et al.). 

(=Hippelatinae Duda, 1930, in discussion, for Hippelates et al). 

(=Siphonellopsinae Duda, 1932, for Lasiopleura, Siphonellopsis, et al). 

(=Heringiinae Enderlein, 1934, for Heringium Enderlein. Now referred to 
the Ephydridae). 


The name of the subfamily, long known as Oscininae, must be 
changed because Oscinis Latreille properly belongs in the Chloropinae. 
Regardless of the argument over the scope of Becker’s genus Oscinella, 
the fact remains that his Oscinellinae is the oldest proposed name for 
the subfamily, to replace Oscininae of authors, incorrectly founded. 


ACANTHOPELTASTES Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 104; 
Zool. Anz. XX XVIII, p. 10. 2species. Type, Acanthopeltastes spineus Enderlein, 
the first species. (By original designation). 

Atomsus Becker, 1914, Ann. Soc. ent. France, LX XXIII, p. 129. 1 species. 
Type, Alombus politus Becker. (Monobasic). 

ANACAMPTONEURUM Becker, 1903, Mitt. Zool. Mus. Berlin, II, p. 155. a species. 
Type, Anacamptoneurum obliquum Becker. (Monobasic). 

Anatricuus Loew, 1860, Ofvers. K. Vet. Akad. Forh., XVII, p. 97. 1 species. 
Type, Anatrichus erinaceus Loew (Monobasic). 

ANOMOEOCEROS Lamb, 1918, Ann. Mag. Nat. Hist., (9), I, p. 397. 1 species. 
Type, Anomoeoceros hispidus Lamb. (By original designation and monobasic). 

ANOSCINELLA Becker, 1916, Ann. Mus. Nat. Hung., XIV, p. 448. 1 species. 
Type, Anoscinella tripunctata Becker. (By original designation and monobasic). 
Equals Enderleiniella Becker, 1912 (on authority of Duda, 1933). 

APHANOTRIGONUM Duda, 1932, Palaeark. Fliegen, Lfg. 64, p. 35. 1 species. 
Type, Aphanotrigonum trilineatum (Meigen) (=Chlorops trilineata Meigen). (By 
original designation and monobasic). 

Aprometopis Becker, 1910, Ann. Mus. Nat. Hung., VIII, p. 438. 1 species. 
Type, A prometopis flavofacies Becker. (Monobasic). 

APTEROSCINIS Malloch, 1931, Rec. Canterbury Mus., III, p. 407. 1 species. 
Type, A pteroscinis deansi Malloch. (By original designation and monobasic). 

APTEROSOMA Salmon, 1939, Proc. Royal Ent. Soc. London, B, VIII, p. 113. 
1 species. Type, Apterosoma moorei Salmon. (By osiginal designation and mon- 
obasic). 

AspIstyLA Duda, 1933, Palaeark. Fliegen, Lfg. 72, p. 224. Change of name for 
Macrostyla Lioy, 1864, nec Winnertz, 1846. Type, Aspistyla plumigera (Meigen). 
Equals Rhodesiella Adams. 


Under Article 36 of the International Code, a name once suppressed 
as a synonym becomes valid upon the suppression of the earlier name 
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as a homonym. Duda’s change of name was therefore unnecessary, as 
the previously suppressed Rhodesiella Adams, 1905, became valid upon 
the suppression of Macrostyla Lioy. 


AULACOGAURAX Meijere, 1913, Tijd. Ent., LVI, p. 300. 1 species. Type, 
Aulacogaurax tripartitus Meijere. (Monobasic). 


BASEONEURA Duda, 1930, Folia Zool. Hydrobiol., II, p. 69, 71. 4 species. 
Type, Baseoneura armillata (Enderlein) (= Notaulacella armillata Enderlein), the 
third species. (By designation of Duda, 1931, p. 165). Equals Notaulacella Ender- 
lein (Isogenotypic). 


BATRACHOMYIA Krefft, 1863 (1864), Trans Ent. Soc. N. S. Wales, I, p. 100. 
No species. Skuse, 1889, Proc. Linn. Soc. N. S. Wales (2), IV, p. 174. 2 species. 
Type, Batrachomyia nigritarsis Skuse, the first species. (By designation of Mal- 
loch, 1931, p. 74). 


The generic name has been variously credited to W. S. MacLeay, 
Krefft and Skuse. The two latter both referred to it as ‘‘ Batrachomyia 
MacLeay MS.” As a manuscript name it has no standing until pub- 
lished in accordance with the provisions of Article 25 (Opinion 4). 
Krefft (1863, really published in 1864) discussed the characteristic life 
history and the rearings which showed its association with certain 
Australian frogs, and figured the larva, pupa, host, and a wing of the 
adult fly. It appears that this fulfills the requirements of Article 25, a, 
hence the genus is credited to Krefft. Skuse (1889) was the first to 
associate species with the name. 


BENJAMINELLA Malloch, 1925, Proc. Linn. Soc. N.S. Wales, L, p. 336. 1 species. 
Type, Benjaminella albifacies Malloch. (By original designation and monobasic). 


BoranoBIia Lioy, 1864, Atti Ist. Veneto, (3), [X, p. 1125. 2 species (one a nomen 
nudum). Type, Botanobia dubia (Macquart) (=Oscinis dubia Macquart). (By 
designation of Coquillett, 1910, p. 515). 


Coquillett listed dubia as the genotype on the ground that the two 
species were really one and the genus was therefore essentially mono- 
basic. Since the first species mentioned (Botanobia chloropsoides Lioy) 
was undescribed and is therefore a nomen nudum, Coquillett’s action 
served to fix the genotype as dubia Macquart. The latter was accepted 
by subsequent authors, except for Enderlein 1911, who designated 
B. chloropsoides Lioy. 


CaADREMA Walker, 1860, Jour. Proc. Linn. Soc. London (Zool.), IV, p. 117 (As 
Lonchopteridae). 1 species. Type, Cadrema lonchopteroides Walker. (Monobasic). 


CaLAMONCOs!Is Enderlein, 1911, Zool. Anz., XX XVIII, p. 11; SB. Ges. naturf. 
Freunde, 1911, p. 235. 4 species. Type (?), Lipara rufitarsis Loew, the first species. 
(By original designation). Equals Gymnopoda Macquart (?). 


There is considerable doubt about the relation of Calamoncosis to 
Gymnopoda, and the identity of the species which Enderlein called 
rufitarsis Loew. Probably the case should be submitted to the Inter- 
national Commission on Zoological Nomenclature, as suggested in 
Opinion 65. The monographers of the Chloropidae have treated it as 
follows: 

Becker (1910): All species included in Lipara Meigen (synonym, 
Gymnopoda Macquart); rufitarsis Loew=tomentosa Macquart, the 
genotype of Gymnopoda. 
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Enderlein (1911): Gymnopoda= Lipara, because Enderlein cited the 
type of Gymnopoda as lucens Meigen; Calamoncosis, new genus, including 
rufitarsis Loew and tomentosa Macquart; tomentosa of Becker = rufitarsis 
in part and tomentosa Macquart in part. 

Duda (1933): Gymnopoda cited with ? under both Lipara and Cala- 
moncosis; rufitarsis Loew=tomentosa Macquart as of Becker, 1910; 
rufitarsis Loew in the sense of Enderlein, 1911, is another species, 
probably = minima Strobl. 

The situation as a whole involves several misidentifications, or at 
least differences of opinion as to the true identities. Enderlein (1913, 
Zool. Anz., XLII, pp. 372-374) discussed and figured his conception of 
rufitarsis Loew, and it is, as Duda noted, more like minima Strobl, and 
not at all‘like rufitarsis in the sense of Becker. Duda (1933, p. 76) also 
stated that tomentosa Macquart in the sense of Loew (1858, Wien. Ent. 
Monatschr., II, p. 58) equaled Lipara lucens, but I have not seen 
Loew’s paper. 

In the face of such uncertainty, I have cited the type of Calamoncosis 
as did Enderlein, but with a question because of the probability of mis- 
identification. With reference to the validity of the genus, rufitarsis (in 
its varying interpretations), minima Strobl, and tomentosa (in the sense 
of all but Loew, 1858) are congeneric and apparently deserve recognition 
and separation from Lipara, whichever species is the genotype. In 
such a case, Calamoncosis would equal Gymnopoda Macquart (type, 
tomentosa). However, if Loew (1858), as the earliest reviser, were con- 
strued to have fixed the identity of the doubtful species, tomentosa 
Macquart, then tomentosa= Lipara lucens Meigen, Gymnopoda= Lipara 
Meigen, and Calamoncosis would be valid. If, however, one went further 
and considered that Becker fixed the identity of rufitarsis Loew as a 
synonym of tomentosa Macquart, then Calamoncosis would also fall as a 
synonym of Gymnopoda and therefore also of Lipara, unless an Opinion 
should fix the type of Calamoncosis as another species which Enderlein 
misidentified as rufitarsis. 

For the present, it seems best to regard Gymnopoda as a doubtful 
genus, in view of the difference of opinion, and to accept Calamoncosis 
for the small group of species including rufitarsis Loew, minima Strobl, 
and several others. 

Caviceps Malloch, 1924, Proc. Linn. Soc. N.S. Wales, XLIX, p. 355. 1 species. 
Type, Caviceps flavipes Malloch. (By original designation and monobasic). 

CELYPHOMIMA Enderlein, 1920, Zool. Jahrb. (Jena), Syst. Abt., XLIII, p. 333. 
2 species. Type, Celyphomima beckeri Enderlein, the first species. (By original 
designation). 


CEPHALOCONUS Walker, 1860 (1861?), Jour. Linn. Soc. London (Zool.), V, 
p. 299. 1 species. Type, Cephaloconus tenebrosus Walker. (Monobasic). 


Described as a Chloropid, but now known to be a Sapromyzid. 


CERATOBARYS Coquillett, 1898, Jour. N. Y. Ent. Soc., VI, p. 45. 1 species. 
Type, Ceratobarys eulophus (Loew) (=Hippelates eulophus Loew). (By original 
designation and monobasic). 

CrstopLectus Lamb, 1918, Ann. Mag. Nat. Hist., (9), p. 390. Ll species. Type, 
Cestoplectus intuens Lamb. (By original designation and monobasic). 
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CHACTOCHLOROPS Malloch, 1914, Canad. Ent., XLVI, p. 116. Emendation 
(typographical error) of Chaetochlorops Malloch. See discussion under Chaeto- 
chlorops. 

CHAETHIPPUS Duda, 1930, Folia Zool. Hydrobiol., II, p. 58 (in key). No 
species. In 1931, loc. cit., III, p. 165. 1 species. Type, Chaethippus mellinus 
(Becker) (=Hippelates melinus Becker). (By designation of Duda, 1931, p. 165, 
although under Opinion 46, it became ipso facto the genotype by virtue of being 
the first species published in connection with the genus). 

CHAETOCHLOROPS Malloch, 1914, Canad. Ent., XLVI, p. 120. 1 species. Type, 
Chaetochlorops inquilina (Coquillett) (=Siphonella inquilina Coquillett). Syn- 
onym: Chactochlorops Malloch (typographical error). 


In the generic key on p. 116, the name appeared as Chactochlorops, a 
form which was accepted as the original by Neave, 1939 (Nomenclator 
Zoologicus, vol. I). There seems to be no doubt, however, that Chac- 
tochlorops is a typographical error, for the basic generic character is the 
densely bristled appearance, suggesting the name Chaetochlorops. 


CONIOSCINELLA Duda, 1929*, Konowia, VIII, p. 166, 169; 1930, Folia Zool. 
Hydrobiol., II, pp. 71, 90. 4 species (in 1929). Type, Conioscinella soluta (Becker) 
(=Oscinella soluta Becker), the fourth species. (By present designation). 


Of the four originally included species, the first, mendozana Ender- 
lein, was the type of Olcella Enderlein, 1911. Duda (1931, p. 166) stated 
that he erroneously included it in Conioscinella. Since the other species 
seem to represent a different group, I designate one of them, soluta 
Becker, as the genotype of Conioscinella, thereby conserving the name 
in case the group be recognized. 

Duda (1931, p. 166) designated Oscinis frontella Fallen as genotype 
of Conioscinella, but this species is unavailable because it was not orig- 
inally included by Duda, 1929 (nor in 1930). 


CORYPHISOPTRON Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 204; 
Zool. Anz., XX XVIII, p. 12. l species. Type, Coryphisoptron flavipes Enderlein. 
(By original designation and monobasic). 

CRASSISETA von Roser, 1840, C. B. Wurttemb. landw. Ver., (n. s.), XVII, 
p. 63. 1 species (as 5). Type, Crassiseta cornuta (Falléa) (=Oscinis cornuta Fallén). 
(Essentially monobasic; cornuta has been definitely mentioned as the genotype by 
Corti, 1909, Bull Soc. Ent. Ital., XL, p. 121, and Coquillett, 1910, p. 528). Equals 
Elachiptera Macquart. 

CRASSIVENULA Sabrosky, New Name, for Neuropachys Thalhammer, 1913, nec 
Heer, 1858. Type, Crassivenula brachyptera (Thalhammer). 

Cyrtomomy!iA Becker, 1913, Ann. Mus. Nat. Hung., XI, p. 166. 2 species. 
Type, Cyrtomomyia pulchra Becker, the first species. (By present designation). 

DACTYLOTHYREA Meijere, 1910, Tijd. Ent., LIII, p. 154. 2 species. Type, 
Dactylothyrea infumata Meijere, the first species. (By present designation). Syn- 
onym: Elaphaspis Bezzi, 1912. 

6Duda’s monograph of the Neotropical Chloropidae, including a large number 
of new genera and species, appeared in the Folia Zoologica et Hydrobiologica, 
vol. II, No. 1, dated Sept. 6, 1930. Numerous important changes in the generic 
concepts Oscinella, Siphonella, Hippelates, etc., were proposed. Unfortunately, 
in Konowia, vol. VIII, pp. 165-169, in 1929 there appeared a short article by Duda: 
“Die Ausbeute der deutschen Chaco- Expedition 1925-26 (Diptera). X. Chlor- 
opidae,’’ which antedates the monograph. The paper consists chiefly of locality 
records, but five new generic or subgeneric names are presented in association 
with new or described species, and are briefly characterized. These genera must 
therefore date from 1929, and their genotypes must be selected from species 
included at that time. See under Contoscinella, Goniopsis, Liohippelates, Lioscin- 
ella, and Rhopalopterum for further details. 
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Dasyopa Malloch, 1918, Bull. Brooklyn Ent. Soc., XII, p. 20. 1 species. 
Type, Dasyopa latifrons (Loew) (= Siphonella latifrons Loew), as Dasyopa pleuralis 
Malloch. (By original designation and monobasic). 

DELTASTOMA Malloch, 1924, Proc. Linn. Soc. N. S. Wales, XLIX, p. 359. 
1 species. Type, Deliastoma unipuncta Malloch. (By original designation and 
monobasic). 

DICRAEINUS Enderlein, 1936, Die Tierwelt Mitteleuropas, Insekten, 3. Teil, 
p. 186. 1 species. Type, Dicraeinus ingratus (Loew) (=Eutropha ingratus Loew). 
(Monobasic). 

DIACRAEOPTERA Duda, 1932, Palaeark. Fliegen. Lfg. 64, p. 34. 1 species. Type, 
Dicraeoptera niveipennis (Strobl) (=Siphonella nivetpennis Strobl). (By original 
designation and monobasic). 


Described as a Chloropid but really a Milichiid. 


DicraEus Loew, 1873; Berl. Ent. Ztschr., XVII, p. 51. 1 species. Type, 
Dicraeus raptus (Haliday) (=Oscinis raptus Haliday), as Dicraeus obscurus Loew. 
(Monobasic). 

DiscipHus Becker, 1911, Ann. Mus. Nat. Hung., IX, p. 98. 2 species. Type, 
Disciphus peregrinus Becker, the first species. (By present designation). 

DISCOGASTRELLA Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 200; 
Zool. Anz., XXXVIII, p. 12. 6 species. Type, Discogastrella Griinbergi Enderlein, 
the first species. (By original designation). 

Do.tiomy!A Johannsen, 1924, Canad. Ent., LVI, p. 89. 1 species. Type, 
Doliomyia longivenitris Johannsen. (By original designation and monobasic). 

EcuHIMBA Duda, 1935, Stylops, IV, p. 27. 1 species. Type, Echimba annulipes 
Duda. (By original designation and monobasic). Synonym: Syphonerina Séguy, 
1938 (isogenotypic, for S. armata Séguy =E. annulipes Duda; new generic and new 
specific synonyms). 

ELACHIPTERA Macquart, 1835, Hist. nat. des Insectes. Diptéres, II, p. 621. 
l species. Type, Elachiptera brevipennis (Meigen) (=Chlorops brevipennis Meigen). 
(By original designation and monobasic). Synonyms: Crassiseta von Roser, 
Macrochetum Rondani (Macrochaetum emend.), Myrmecomorpha Corti, Neoelachip- 
tera Séguy (New Synonym). 

EvapPHasPis Bezzi, 1912, Rev. Zool. Afric., II, p. 82, 84. 1 species. Type, 
Elaphaspis leucopsis (Bigot) (=Rhinotora leucopsis Bigot). (By original designa- 
tion and monobasic). Equals Dactylothyrea Meijere, 1910 (as suggested by Bezzi, 
1912, op. cit., p. 86). 

EMMALOCHAETA Becker, 1916, Ann. Mus. Nat. Hung., XIV, p. 444. 2 species. 
Type, Emmalochaeta gigantea Becker, the first species. (By original designation). 

ENDERLEINIELLA Becker, 1912, Ann. Mus. Nat. Hung., X, p. 192. 1 species. 
Type, Enderleiniella longiventris (Enderlein) (=Tricimba longiventris Enderlein). 
(By original designation and monobasic). Synonym: Anoscinella Becker, 1916 (on 
authority of Duda, 1933). 

EpHyproscinis Malloch, 1924, Proc. Linn. Soc. N. S. Wales, XLIX, p. 331. 
1 species. Type, Ephydroscinis australis Malloch. (By original designation and 
monobasic). Synonym: Neoborborus Rayment, 1931. 

EPICELYPHUS Becker, 1911, Ann. Mus. Nat. Hung., IX, p. 95. 1 species. Type, 
Epicelyphus principalis Becker. (Monobasic). 

EpmMapiza Becker, 1910, Ann. Mus. Nat. Hung., VIII, p. 439. 2 species. Type, 
Epimadiza rugosa (Meijere)’ (=Oscinis rugosa Meijere), the first species. (By 
designation of Enderlein, 1911, p. 213). 


Malloch (1928, Ann. Mag. Nat. Hist., (10), I, p. 292) also designated 
rugosa as genotype, apparently having overlooked Enderlein’s prior 
designation. 

Eripo.tus Becker, 1910, Archivum Zoologicum, I, p. 127. 3 species. Type, 


Eribolus sudeticus Becker, the first species. (By designation of Enderlein, 1911, 


p. 206). 
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EvuGAURAX Malloch, 1913, Ins. Insc. Menstr., I, p. 46. 1 species. Type, 
Eugaurax floridensis Malloch. (By original designation and monobasic). 

EvUHIPPELATES Malloch, 1925, Proc. Linn. Soc. N. S. Wales, L, p. 96. a species. 
Type, Euhippelates pallidiseta Malloch. (By original designation and monobasic). 

EuRINELLA Meunier, 1893, Ann. Soc. ent. France, LXII, Bul., p. cxciii. 
1 species. Type, Eurinella oscinina (Fallén) (=Oscinis oscinina Fallén). (By 
original designation and monobasic). Equals Madiza Fallén (isogenotypic). 

EvutHyripiuM Frey, 1923, Notulae Ent., III, p. 98. 1 species. Type, Euthy- 
ridium nobile Frey. (By original designation and monobasic). 

S5EUTHYRIDULA Malloch, 1927, Proc. Linn. Soc. N. S. Wales, LII, p. 441. 
l species. Type, Euthyridula rugosa (Malloch) (=Thyridula rugosa Malloch). (By 
original designation and monobasic). 

EvuTRIcIMBA Malloch, 1931, Rec. Canterbury Mus., III, p. 408. 1 species. 
Type, Eutricimba tinctipennis Malloch. (By original designation and monobasic). 

GAMPSOCERA Schiner, 1862, Wien. Ent. Monatschr., VI, p. 431. 1 species. 
Type, Gampsocera numerata (Heeger) (=Chlorops numerata Heeger). (Monobasic). 


GAuRACISOMA Duda, 1930, Folia Zool. Hydrobiol., II, p. 76. 2 species. Type, 
Gauracisoma caviventris (Enderlein) (=Pentanotaulax caviventris Enderlein), the 
first species. (By designation of Duda, 1931, p. 165). 


GaurRAX Loew, 1863, Berl. Ent. Ztschr., VII, p. 35. (Cent., III, no. 66). 1 
species. Type, Gaurax festivus Loew. (Monobasic). Cf. Titania Meigen. Synonym: 
Neogaurax Malloch. 


GoniasPis Duda, 1930, Folia Zool. Hydrobiol., II, p. 57, 59, 63. 3 species. 
Type, Goniaspis rubra (Becker) (=Cadrema rubra Becker), the first species. (By 
designation of Duda, 1931, p. 165). Synonym: Palaeoenderleiniella Duda, 1930. 
(New synonym). 

Gontopsis Duda, 19296, Konowia, VIII, p. 166. 1 species. Type, Goniopsis 
verrucosa Duda. (Monobasic). Preoccupied by Goniopsis de Haan, 1835, and 
Goniopsis Melichar, 1899. Equals Goniopsita Duda, 1930. See discussion under 
Goniopsita. 


Goniopsita Duda, 1930, Folia Zool. Hydrobiol., II, pp. 69, 72. 8 species. 
Type, Goniopsita verrucosa (Duda) (=Goniopsis verrucosa Duda), the first species. 
(By present designation). Synonym: Goniopsis Duda, 1929, preoccupied 
(isogenotypic). 


Duda (1930) proposed Goniopsita as a new genus, and gave no indi- 
cation that it was a change of name for Goniopsis, 1929, preoccupied. 
In the section on Chloropidae for Lindner’s “Die Fliegen der Palaeark- 
tischen Region” and in other papers, Duda never again mentioned 
Goniopsis. Since Goniopsita 1930 contained verrucosa, it might be 
inferred that Goniopsita was actually a change of name for Goniopsis, 
in which case the established type of the latter (monobasic) would be 
ipso facto the type of Goniopsita. It might appear also that Goniopsita 
was an emendation of Goniopsis, or that the latter was due to a slip of 
the pen or a printer’s error. There being no internal evidence or definite 
statement, I regard the two as separate proposals. Since Goniopsis is 
preoccupied, and since the species verrucosa is common to both, I desig- 
nate verrucosa as type of Goniopsita, thereby at once establishing a geno- 
type for the latter and avoiding the erection of a new name for Goniopsis. 

Duda (1931, p. 165) designated Oscinis palposa Fallén as genotype 
of Goniopsita, but this designation is invalid because palposa was not 
originally included in the genus and is therefore unavailable as type. 

Gymnopopa Macquart, 1835, Hist. nat. des. Insectes, Diptéres, II, p. 502. 


1 species. Type, Gymnopoda tomentosa Macquart. (By original designation ands 
monobasic). 
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Enderlein (1911, p. 234) incorrectly stated the type to be Lipara 
lucens Meigen, which of course would have made Gymnopoda an isogeno- 
typic synonym of Lipara. 

The exact identity of Gymnopoda and its type species tomentosa is 
in doubt. It would appear to be more closely related to Calamoncosis 
Enderlein than to Lipara, and perhaps should replace the former. See 
under Calamoncosis for further discussion. 


HammaspPis Duda, 1930, Folia Zool. Hydrobiol., II, p. 76. 1 species. Type, 
Hammaspis spinigera (Malloch) (=Tricimba spinigera Malloch). (Monobasic). 
Equals Tricimba Lioy s. str. 

HAPLEGINELLA Duda, 1933, Palaeark. Fliegen, Lig. 68, p.77. Ispecies. Type, 
Hapleginella laevifrons (Loew) (=Oscinis laevifrons (Loew). (By original desig- 
nation and monobasic). 

HERINGIUM Enderlein, 1934, Zool. Anz., CV, p. 192. 1 species. Type, 
Heringium ephydrininum Enderlein. (By original designation and monobasic). 


Described as a peculiar Chloropid, and the type of a new subfamily, 
Heringiinae. The genus belongs in the Ephydridae, and was made a 
synonym of Clanoneurum Becker 1903 by Enderlein, 1936, Die Tierwelt 
Mitteleuropas, XVI, p. 168. 

HeETEROscINIS Lamb, 1918, Ann. Mag. Nat. Hist., (9), I, p. 339. 2 species. 
Type, Heteroscinis variegata Lamb, the first species. (By original designation). 

HipPeELaTEs Loew, 1863, Berl. Ent. Ztschr., VII, p. 35, 36. (Cent., III, nos. 
67, 68). 2 species. Type, Hippelates plebejus Loew, the second species. (By desig- 
nation of Coquillett, 1910, p. 552). Synonyms (of Hippelates s. str.): Siphomyia 
Williston, Palaeoconioscinella Duda. (New synonym). 


Duda, in his papers on the Neotropical Chloropidae, overlooked 
both Coquillett’s paper on genotypes (1910) and Malloch’s revision of 
Hippelates (1913, Proc. U. S. Nat. Mus., XLVI, pp. 239-266), both of 
which stated that plebejus is the proper genotype. In 1930, Duda 
recognized Siphomyia Williston for one group of species, Liohippelates 
for another, and used Hippelates only for pallidus Loew. In 1931, he 
reversed himself and designated convexus Loew as the type of Hip- 
pelates, with Liohippelates as synonym, while retaining Siphomyia. 
Finally, in the first part of his work on Palaearctic Chloropidae (1932, 
p. 17), he recognized that plebejus Loew is the correct genotype of 
Hippelates Loew. Meanwhile, his several changes made his papers 
difficult to follow. 

HIPPELATINUS Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 193; Zool. 
Anz., XXXVIII, p.10. 1 species. Type, Hippelatinus calcaratus Enderlein. (By 
original designation and monobasic). 

HoPKINSELLA Malloch, 1930, Insects of Samoa (Brit. Mus.), VI, Fasc. 6, p. 
244. Lspecies. Type, Hopkinsella purpurascens Malloch. (By original designation 
and monobasic). 

LaccoMETopA Duda, 1930, Folia Zool. Hydrobiol., II, p. 69, 72. 1 species. 
Type, Laccometopa breviventris (Becker) (=Siphonella breviventris Becker. 
(Monobasic). 

LASIAMBIA Enderlein, 1936, Die Tierwelt Mitteleuropas, Insekten, 3. Teil, p. 
188. 4 species. Type, Lasiambia fycoperda (Becker) (=Oscinella fycoperda 
Becker), the first species. (By present designation). 


Under the amended article 25, c, of the International Code, no 
generic name is available and valid “unless and until” it is published 
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with a summary of characters, or a bibliographic reference, and “in the 
case of a generic name, with the definite unambiguous designation of the 
type species.”” Lasiambia as proposed by Enderlein (see also Paro- 
edesiella Enderlein and Stizambia Enderlein) fulfills the first requisite, 
but not the latter. Enderlein did mention several species by name, but 
no one species was definitely designated as type. It would seem, there- 
fore, that Lasiambia, etc., really date from the time a genotype is 
established for them, under the amended Rules. 


LASIOCHAETA Corti, 1909, Bul. Soc. Ent. Ital., XL, p. 147. 1 species. Type, 
Lasiochaeta pubescens (Thalhammer) (=Elachiptera pubescens Thalhammer). 
(Monobasic). Equals Melanochaeta Bezzi, 1906. 

LASIOPLEURA Becker, 1910, Archivum Zoologicum, I, p. 130. 1 species. Type, 
Lasiopleura longepilosa (Strobl) (=Oscinis longepilosa Strobl). (Monobasic). 
Synonyms: Parahippelates Becker, 1911; Pseudohtppelates Malloch, 1913; Omo- 
chaeta Duda, 1930. 

LEPTOPELTASTES Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 229; Zool. 
Anz., XXXVIII, p. 12. 3 species. Type, Leptopeltastes longiscutellata Enderlein. 
(By original designation). 

LeucocuaEta Becker, 1913, Ann. Mus. Nat. Hung., XI, p. 165. 1 species. Type, 
Leucochaeta trapezina Becker. (Monobasic). 

LIOHIPPELATES Duda, 1929], Konowia, VIII, p. 165, 169; 1930, Folia Zool. 
Hydrobiol., II, pp. 59, 64. 3 species (in 1929). Type, Liohippelates pusio (Loew) 
(=Hippelates pusio Loew), the first species. (By present designation). Equals 
Hippelates sens. lat. 


The history of Liohippelates is interwoven with that of Hippelates, 
in the various papers by Duda (cf. discussion under Hippelates). The 
first definite designation of a type for Liohippelates was by Duda, 1932 
(p. 17), when he designated convexus Loew. Unfortunately, the species 
was not originally included and the designation cannot be accepted. I 
therefore designate as genotype Hippelates pusio Loew, the oldest 
included species, and an important species from a medico-entomological 
standpoint. 


LIOMICRONEURUM Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 230; 
Zool. Anz., XXXVIII, p. 13. 3species. Type, Liomicroneurum funicolum (Meijere) 
(as fucicola, in error) (=Siphonella funicola Meijere), the first species. (By orig- 
inal designation). Equals Siphunculina Rondani, 1856 (New synonymy). 

LIOMOCHAETA Duda, 1934, Arb. morph. taxon. Ent. Berlin-Dahlem, I, p. 42. 
7 species. Type, Liomochaeta dimorpha (Osten Sacken) (=Oscinis dimorpha Osten 
Sacken), the third species. (By original designation and monobasic). 

LIOscINELLA Duda, 1929], Konowia, VIII, p. 168, 169; 1930, Folia Zool. Hydro- 
biol., II, p. 71, 106. 3 species (in 1929). Type, Lioscinella sulfurihalterata (Ender- 
lein) (=Oscinosoma sulfurthalterata Enderlein), the third species. (By present 
designation). 


No type designation for Lioscinella has been found. Duda early 
abandoned his genus as a synonym of Oscinella, without ever designating 
a type for it. I therefore designate sulfurihalterata Enderlein as geno- 
type. When the classification of the family is revised from a world stand- 
point, a number of Duda’s proposals (e. g., Liohippelates, Lioscinella) 
will have to be considered carefully based on their proper genotypes. 


LipaRA Meigen, 1830, Syst. Beschr., VI, p. 1. 1 species. Type, Lipara lucens 
Meigen. (Monobasic). 
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The status and identity of Lipara is unquestioned, but one should 
read the discussion under Calamoncosis and Gymnopoda for information 
on possible synonymy. 


LIRIOMICRONEURUM Duda, 1933, Palaeark. Fliegen, Lfg. 72, p. 97. Emendation 
and synonym of Liomicroneurum Enderlein. 

Loncnonotus Lamb, 1918, Ann. Mag. Nat. Hist., (9) I, p. 337. 1 species. Type, 
Lonchonotus formosus Lamb. (By original designation and monobasic). 

LORDOPHLEPS Enderlein, 1933, Ark. Zool. (Stockholm), XXVII B (1936) 
(no. 3), p. 1. 1 species. Type, Lordophleps curvinervis (Becker) (=Gampsocera 
curvinervis Becker). (Monobasic). 

LoxoBATHMIs Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 205; Zool. 
Anz., XXXVIII, p. 12. 1 species. Type, Loxobathmis obliquans Enderlein. (By 
original designation and monobasic). 

MACROCHAETUM Corti, 1909, Bul. Soc. Ent. Ital., XL, p. 128, and others. 
Commonly used emendation of Macrochetum Rondani. 

MACROCHETUM Rondani, 1856, Dipt. Ital. Prodromus, I, p. 127. 1 species. 


Type, Macrochetum cornutum (Fallén) (=Oscinis cornuta Fallén). (By original 
designation and monobasic). Isogenotypic with Crassiseta von Roser; equals 


Elachiptera Macquart. 

MacrostTYLA Lioy, 1864, Atti Ist. Veneto (3), [X, p. 1126. 1 species. Type, 
Macrostyla plumigera (Meigen) (=Chlorops plumiger Meigen). (Monobasic). 
Preoccupied by Macrostyla Winnertz, 1846. Equals Rhodesiella Adams, 1905. See 
also Aspistyla Duda and Meroscinis Meijere. 

MACROTHORAX Lioy, 1864, Atti Ist. Veneto (3), IX, p. 1121. 1 species. Type, 
Macrothorax ruficornis (Macquart) (=Siphonella ruficornis Macquart). (Mono- 
basic). Preoccupied by Macrothorax Desmarest, 1851 to 1852. Equals Polyodaspis 
Duda, 1933. 

Maniza Fallén, 1810, Specimen entomologicum, etc., p. 19. No species named. 
In Fallén, 1820, Diptera Sveciae, Oscinides, p. 8. 5 species. Type, Madiza oscinina 
Fallén, the second species. (By designation of Rondani, 1856, p. 128). Synonyms: 
Siphonella Macquart, 1835, and Eurinella Meunier, 1893 (both isogenotypic). 


The conclusion that Madiza is the proper name for the Chloropid 
genus generally known as Siphonella demands a full explanation, for the 
name Madiza is used by most workers at the present time for a common 
genus of the family Milichiidae. A careful examination of the original 
publications and a weighing of the evidence in the light of the Rules 
and Opinion, have led the writer to conclude that Madiza and Siphonella 
are isogenotypic and therefore absolute synonyms. As a consequence, 
Madiza belongs in the family Chloropidae. The history of the dispute 
is as follows: 

1810. Fallén proposed a new genus, Madiza, with no species men- 

tioned by name, but with the notation, ‘Sp. Sv 3” (Species 
Sveciae 3). 

1820: Fallén described the genus Madiza, with five new species. 
laevigata, oscinina, glabra, pinguis, and sordida, in that order, 
No type designation. 

1835. Macquart erected the genus Siphonella, with four species, 
Madiza oscinina Fallén, and three new species, ruficornis, aenea 
and ruficeps, in that order. Type: oscinina Fallén, by original 
designation. 

1840. Westwood, p. 147, type of Siphonella listed as Chlorops 
albipalpis Meigen. (This designation is invalidated by the 
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original designation of Macquart, as well as by the fact that 
the species was not originally included in the genus and is 
therefore unavailable as genotype). 


1856. Rondani designated oscinina as genotype of Madiza, the oldest 
valid designation for the genus (accepted by Coquillett, 1910; 
Malloch, 1913; Melander, 1913, etc.). 


1910. Hendel, Wien. Ent. Ztg., X XIX, p. 307: ““Madiza Fall. 1810. 
Von den drei Arten wurden zwei durch Siphonella Macqu. 
1835 absorbiert, so dass der Fallensche Name fir M. glabra zu 
gelten hat.” 


The type of Siphonella was established without question by the 
original designation of Macquart, and has been so listed by all workers, 
except for Westwood’s invalid designation. The dispute centers about 
the genotype of Madiza, whether oscinina or glabra. 

Hendel (1910) maintained that glabra was the type of Madiza by the 
principle of elimination, on the ground that Macquart removed two out 
of the three species of Madiza and thereby fixed the remaining species, 
glabra, as type. Numerous recent workers have followed Hendel’s 
interpretation. 

It is true that Fallén (1810) stated that three species were included 
in Madiza, but these were not named, nor is there any clue as to their 
identity. In 1820 Fallén included five species, and the type must there- 
fore come from one of these. Removal of two species as stated by 
Hendel would still leave three species, therefore, and the type cannot 
be said to have been fixed by elimination. Furthermore, Macquart 
removed only one species (oscinina) to Siphonella, and not two as 
Hendel stated, making the type by elimination even more remote. It 
must be concluded, therefore, that while Macquart did remove oscinina 
as type of his genus Siphonella, in so doing he did not designate a type 
for Madiza. 

Rondani (1856) did designate a type for Madiza, and he listed 
oscinina Fallén, the second species. The designation is valid because the 
species was one of those originally included by Fallén in 1820, and 
because the fact that oscinina was already the genotype of Siphonella 
did not exclude it from consideration in the selection of a type for 
Madiza (cf. Opinion 62). Rondani’s designation is the oldest valid 
designation for Madiza, and because he chose oscinina, Siphonella 
Macquart falls as an absolute synonym. 


MEGACHAETUM Duda, 1932, Palaeark. Fliegen, Lfg. 64, p. 22. Emendation of, 
and therefore absolute synonym of, Megachetum Rondani. 

MEGACHETUM Rondani, 1856, Dipt. Ital. Prodromus, I, p. 123 (As Psilidae). 
1 species. Type, Megachetum atriseta (Meigen) (=Chiliza atriseta Meigen). (By 
original designation and monobasic). Chloropidae or Psilidae? 


Although described as a Psilid, and so listed by Becker, 1905 (Kat. 
Palaeark. Dipteren, IV), Megachetum was placed by Becker, 1910 
(Archivum Zoologicum, I, p. 119) as a synonym of Elachiptera, without 
further explanation. This action was repeated by Enderlein (1911, p. 
239) and Duda (1932, p. 22) on the authority of Becker. None of the 
three mentioned a/riseta Meigen and its status. 
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MELANOCHAETA Bezzi, 1906, Ztschr. Hym. Dipt., V, p. 50. Change of name for 
Pachychaeta Bezzi, 1895, nec Loew, 1845. Type, Melanochaeta capreola (Curtis). 
Pachychaetina Hendel, 1907, is an isogenotypic synonym; Lasiochaeta Corti, 1909, a 
synonym. 

MEPACHYMERUS Speiser, 1910, Sjéstedt’s Kilimandjaro-Meru Exped., II, p. 
197. 1 species. Type, Mepachymerus baculus Speiser. (By original designation and 
monobasic). 

MERoBATES Duda, 1934, Tijd. Ent., LX XVII, p. 91. 1 species. Type, Mero- 
bates longipes Duda. (By original designation and monobasic). 

MEROoscINIs Meijere, 1908, Tijd. Ent., LI, p. 172. 1 species. Type, Meroscinis 
scutellata Meijere. (Monobasic). Equals Rhodesiella Adams, 1905. 

METASIPHONELLA Duda, 1930, Folia Zool. Hydrobiol., II, p. 107. 1 species. 
Type, Metasiphonella magnifica Duda. (Monobasic). 

MICROCHAETASPIS Duda, 1930, Folia Zool. Hydrobiol., II, p. 77, 78. 2 species. 
Type, Microchaetas pis crassiseta Duda, the first species. (By designation of Duda, 
1931, p. 165). 

MICRONEURUM Becker, 1903, Mitt. Zool. Mus. Berlin, II, p. 152. 1 species. 
Type, Microneurum ornatifrons (Loew) (=Oscinis ornatifrons Loew), as Micro- 
neurum maculifrons Becker. (Monobasic). Equals Siphunculina Rondani (see 
discussion). 

MIMoGAvURAX Hall, 1937, Jour. Wash. Acad. Sci., XXVII, p. 257. Change of 
name for Pseudogaurax Duda, 1930, nec Malloch, 1915. Type, Mimogaurax inter- 
ruptus (Becker) (=Gaurax interruptus Becker), the type of Pseudogaurax Duda, 
preoccupied. 

Mimoscinis Malloch, 1934, Dipt. Patagonia & S. Chile, VI, Fasc. 5, p. 432. 
1 species. Type, Mimoscinis maculiventris Malloch. (Monobasic). 

MONOCHAETOSCINELLA Duda, 1930, Folia Zool. Hydrobiol., II, p. 107. 2 
species. Type, Monochaetoscinella anonyma (Williston) (=Oscinis anonyma Willis- 
ton), the first species. (By designation of Duda, 1931, p. 166). 

MyRMECOMORPHA Corti, 1909, Bul. Soc. Ent. Ital., XL, p. 141. 1 species. 
Type, Myrmecomorpha brevipennis (Meigen) (=Chlorops brevipennis Meigen). 
(Monobasic). Equals Elachiptera Macquart (isogenotypic). 


Corti attempted to revive the use of Myrmemorpha Dufour (M yrme- 
comorpha, as emended by Agassiz), but Becker (1910, Archivum 
Zoologicum, I, pp. 119-120) analyzed Dufour’s description and pointed 
out that it cannot apply to a member of the Oscinellinae, and indeed 
may not even belong in the Diptera! Actually, Corti erected a new 
genus, Myrmecomorpha, which is an absolute synonym of Elachiptera, 
and a homonym of Myrmecomorpha Agassiz. 


MyRMECOMORPHA Agassiz, 1846. Nomenclator Zoologicus, Index Universalis. 
Emendation of Myrmemorpha Dufour, 1833. 


MyrMeECcoseEpPsis Kertesz, 1914, Ann. Mus. Nat. Hung., XII, p. 244. 1 species. 
Type, Myrmecosepsis hystrix Kertesz. (Monobasic). 


MyYRMEMORPHA Dufour, 1833, Annales des Sciences naturelles, XXX, p. 218. 
1 species. Type, Myrmemor pha brachyptera Dufour. (Monobasic). 


See the discussion under Myrmecomorpha Corti. Dufour’s genus 
apparently remains doubtful. 
NEOBORBORUS Rayment, 1931, Victorian Nat., XLVII, p. 189 (as Borboridae). 


l species. Type, Neoborborus speculabundus Rayment. (By original designation as 
‘‘sp. et gen. nov.’’, and monobasic). Equals Ephydroscinis Malloch, 1924. 


According to Rayment (1932, Victorian Nat., XLIX, p. 41), his new 
species was a synonym of Ephydroscinis raymenti Curran (1930) in the 
Chloropidae. 
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NEOELACHIPTERA Séguy, 1938, Mission Scient. de 1’Omo, IV, p. 360. 1 species. 
Type, Neoelachiptera Lerourit Séguy. (By original designation and monobasic). 
Equals Elachiptera Macquart (New synonymy). 

NEOGAURAX Malloch, 1914, Canad. Ent., XLVI, p. 119. 1 species. Type, 
Neogaurax montanus (Coquillett) (=Gaurax montanus Coquillett). (By original 
designation and monobasic). Equals Gaurax Loew. 

NEOHIPPELATES Roberts. Nomen nudum. An invalid name under Article 25 as 
amended, for it was first published as ‘‘Neohippelates pilosis Hall’’ by Roberts 
(1989, Jour. N. Y. Ent. Soc., XLII, p. 252), without description or bibliographic 
reference. I have seen the specimens mentioned by Roberts, and since they 
belong in Stratiomicroneurum Duda, the name Neohippelates may be referred there 
in synonymy. (New synonym). 

NEOOLCANABATES Duda, 1930, Folia Zool. Hydrobiol., II, p. 91 (in key), 97. 
8 species. Type, Neoolcanabates Liiderwaldti (Enderlein) (=Tropidoscinis Liider- 
waldti Enderlein), the fourth species. (By present designation). Equals Tropidos- 
cinis Enderlein (isogenotypic). 


Duda (1931, Folia Zool. Hydrobiol., III, p. 166) might be construed 
to have designated Liiderwaldti as genotype, or at least one can infer 
from his words that he so regarded it. In order that there shall be no 
doubt about the genotype, rigidly construed, I have followed the 
obvious intent of Duda and designated Liiderwaldti Enderlein as the 
type of Neoolcanabates, thereby sinking the latter in synonymy. 


NeEuropacHys Thalhammer, 1913, Ann. Soc. Scient. Bruxelles, XX XVII, p. 
342. 1 species. Type, Néeuropachys brachyptera Thalhammer. (Monobasic). Pre- 
occupied by Neuropachys Heer, 1858. Equals Crassivenula Sabrosky, new name. 

NOTAULACELLA Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 212; Zool. 
Anz., XXXVIII, p. 11. 1 species. Type, Notaulacella armillata Enderlein. (By 
original designation and monobasic). Synonym: Baseoneura Duda (isogenotypic). 

NOTONAULAX Becker, 1903, Mitt. Zool. Mus. Berlin, II, p. 153. 6 species (as 
11). Type, Notonaulax lineella (Fallén) (=Oscinis lineella Fallén), the first species. 
(By designation of Enderlein, 1911, p. 207). Equals Tricimba Lioy (isogenotypic). 

OEDESIELLA Becker, 1910, Archivum Zoologicum, I, p. 146.1 species. Type, 
Oedesiella discolor Becker. (Monobasic). 

OLCANABATES Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 189; Zool. 
Anz., XXXVIII, p. 10. 2 species. Type, Olcanabates strigatus Enderlein, the first 
species. (By original designation). 

OLCELLA Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 231; Zool. Anz., 
XXXVIII, p. 18. 1 species. Type, Olcella mendozana Enderlein. (By original 
designation and monobasic). 

OmocHaEta Duda, 1930, Folia Zool. Hydrobiol., II, p. 59. 7 species. Type, 
Omochaeta specularifrons (Enderlein) (=Oscinosoma specularifrons Enderlein), the 
sixth and oldest species. (By present designation). Equals Lasiopleura Becker. 


Duda (1931, loc. cit., III, p. 164) indicated that Omochaeta was a 
synonym of Parahippelates Becker, but in so doing he did not definitely 
designate a type for Omochaeta. 

ONYCHASPIDIUM Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 196; Zool. 
Anz., XXXVIII, p. 10. 1 species. Type, Onychaspidium sexdentatum Enderlein. 
(By original designation). 

OPETIOPHORA Loew, 1872, Berl. Ent. Ztschr., XVI, p. 105. (Cent., X, no. 90). 
1 species. Type, Opetiophora straminea Loew. (Monobasic). 


OscINELLA Becker, 1909, Bul. Mus. Nat. Hist. Nat. (Paris), XV, p. 120. 
1 species. Type, Oscinella deficiens Becker. (Monobasic). 


The designation of Musca frit L. as genotype of Oscinella by Aldrich 
1929 (Proc. Ent. Soc. Wash., XX XI, p. 91) was based on the belief that 
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Oscinella was first proposed in Becker’s monograph of the Palaearctic 
Chloropidae. When Aldrich realized that the generic name had pre- 
viously appeared in 1909 with a single species, he at once noted the fact 
that Oscinella was monobasic, with type deficiens (Aldrich, 1930, Proc. 
Ent. Soc. Wash., XXXII, p. 28). Duda (1933, p. 86) still referred to 
frit as the genotype of Oscinella. 

OscINIMoRPHA Lioy, 1864, Atti Ist. Veneto, (3), IX, p. 1126. 1 species. Type, 
Oscinimorpha obliqua (Macquart) (=Oscinis obliqua Macquart). (Monobasic). 

Duda 1933 (p. 100) listed the genus and species as uncertain, but 
Enderlein (1936, Die Tierwelt Mitteleuropas, Insekten, 3. Teil, p. 187) 
claimed to have identified the species at last. 

OsciNnIsoMA Lioy, 1864, Atti Ist. Veneto (3), IX, p. 1125. 2 species. Type, 
Oscinisoma cognata (Meigen) (=Chlorops cognata Meigen), as Chlorops vitripennis 
Meigen, the first species. (By designation of Coquillet, 1910, p. 582). 

Enderlein, (1911, SB. Ges. naturf. Freunde, 1911, p. 216, footnote) 
says that Lioy designated Chlorops vitripennis as type, but I can find 
nothing to indicate any type designation, unless indeed we assume that 
the first species is the genotype. At any rate, Coquillett selected the 
same species, so there is no question of which species shall serve as 
genotype. 

OscINoIDES Malloch, 1916, Bul. Brooklyn Ent. Soc., XI, p. 86. 1 species. 
Type, Oscinoides arpidia Malloch. (By original designation and monobasic). 

OscinoMorRPHA Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 226; Zool. 
Anz., XX XVIII, p. 11. Emendation of Oscinimorpha Lioy, 1864. The form Oscino- 
morpha has also been used by Duda, 1933, Palaeark. Fliegen, Lfg. 68, p. 100, and 
Enderlein, 1936, Die Tierwelt Mitteleuropas, Insekten, 3. Teil, p. 187. 

OscinosoMA Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 216; Zool. 
Anz., XX XVIII, p. 12. Emendation and synonym of Oscinisoma Lioy, 1864. 

OxyapiuM Becker, 1912, Ann. Mus. Nat. Hung., X, p. 250. 1 species. Type, 
Oxyapium longinerve Becker. (Monobasic). 

PACHYCHAETA Bezzi, 1895, Bul. Soc. Ent. Ital., XXVII, p. 72. lspecies. Type, 
Pachychaeta capreola (Curtis) (=Oscinis capreola Curtis), as Elachiptera aterrima 
Strobl. (Monobasic). Preoccupied by Pachychaeta Loew, 1845. Equals Melano- 
chaeta Bezzi, 1906. See also Pachychaetina Hendel, 1907. 

PACHYCHAETA Loew, 1845, Dipt. Beitrage I, p. 50. Equals Crassiseta von 
Roser. 

PACHYCHAETINA Hendel, 1907, Wien. Ent. Ztg., XXVI, p. 98. Change of 
name for Pachychaeta Bezzi, 1895, nec Loew, 1845, but it was antedated by 
Melanochaeta Bezzi, 1906, proposed for the same purpose. EqualsMelanochaeta 
(isogenotypic). 

PALAEOCONIOSCINELLA Duda, 1930, Folia Zool. Hydrobiol., II, p. 57; 1931, 
op. cit. III, p. 171. No species. Type, Palaeoconioscinella proboscidea (Williston) 
(=Hippelates (Siphomyia) proboscidea Williston). (By present designation). 
Equals Siphomyia Williston (isogenotypic) and therefore equals Hippelates Loew. 
New synonymy. 


The status of this and the two following names is very confusing, 
but they are certainly not valid names. They do not quite come under 
Opinion 2 as purely hypothetical units for although Duda discussed 
them in his introduction in connection with an analogous arrangement 
of genera in two subfamilies, he did associate them with certain accept- 
able generic names. Likewise, they were proposed before the amended 
Article 25 came into force, so they must still be considered. 
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With no justification under the Rules, Duda renamed certain genera 
on the ground that he was using them in a different sense or with dif- 
ferent limits than the original author. Palaeoconioscinella was suggested 
to replace Siphomyia in the sense of Duda not Williston, though Duda 
himself did not use it in the succeeding pages of the monograph. Prob- 
ably one could assume under Article 30, II, f that it would take the 
same genotype as Siphomyia, but in order to dispose of it definitely, I 
designate a genotype and sink it in synonymy. 


PALAEOENDERLEINIELLA Duda, 1930, Folia Zool. Hydrobiol., II, p. 57; 1931, 
op. cit., III, p. 171. No species. Type, Palaeoenderleiniella rubra (Becker) 
(=Cadrema rubra Becker). (By present designation). Equals Goniaspis Duda, 
1930 (isogenotypic). New synonym. 


Although Duda proposed and used Goniaspis in his monograph, he 
seems to suggest Palaeoenderleiniella as a new name for his new Goni- 
aspis. Probably it was intended as a theoretical name, but in order to 
dispose of it definitely, I designate the same genotype. Since Goniaspis 
appears first on p. 57, the name Palaeoenderleiniella falls as a synonym. 


PALAEOGARAX Duda, 1931, Folia Zool. Hydrobiol., III, p. 171. Typographical 
error for Palaeogaurax Duda, 1930. 

PALAEOGAURAX Duda, 1930, Folia Zool. Hydrobiol., II, p. 57; 1931, op. cit., 
III, p. 171. No species. Type, Palaeogaurax pallidus (Loew) (= Hippelates pallidus 
Loew). (By present designation). Equals Prohippelates Malloch (isogenotypic). 
New synonym. 


Duda says in his discussion that since Hippelates in the older sub- 
family Palaeoscinellinae is analogous to the genus Gaurax in the Oscinel- 
linae, Hippelates would better be named Palaeogaurax, but that it is 
already called Euhippelates Malloch. Unfortunately, from a study of 
Duda’s papers, species included in the various genera, and determined 
specimens, I find that Duda had an erroneous conception of both 
Hippelates and Gaurax, and probably also of Euhippelates. Duda later 
(1931, Folia Zool. Hydrobiol., III, p. 160) indicated that the Hippelates- 
Euhippelates concept of his 1930 Monograph was based on Loew’s 
species, pallidus. That species is therefore selected as the type of 
Palaeogaurax Duda, which thus becomes an absolute synonym of 
Prohippelates Malloch, a genus which Duda had overlooked. 


PARAHIPPELATES Becker, 1911, Ann. Mus. Nat. Hung., [X, p. 109. 4 species. 
Type, Parahippelates pulchrifrons Meijere (=Oscinis pulchrifrons Meijere), the 
first species. (By original designation). Equals Lasiopleura Becker, 1910. 

PARASIPHONELLA Enderlein, 1913, Zool. Anz., XLII, p. 367. 1 species. Type, 
Parasiphonella dentigena (Enderlein) (=Scoliophthalmus dentigena Enderlein). 
(By original designation and monobasic). 

PAROEDESIELLA Enderlein, 1936, Die Tierwelt Mitteleuropas, Insekten, 3. 
Teil, p. 187. 4 species. Type, Paroedesiella styriaca (Strobl) (=Oscinis styriacus 
Strobl), the first species. (By present designation). See discussion under 
Lasiambia. 

PAROSCINELLA Becker, 1913, Ann. Mus. Nat. Hung., XI, p. 164. 2 species 
Type, Paroscinella acuticornis (Becker) (=Oscinella acuticornis Becker). (By 
present designation). 

PENTANOTAULAX Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 197; 
Zool. Anz., XXXVIII, p. 12. 3 species. Type, Pentanotaulax virgulata Enderlein, 
the first species. (By original designation). 
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PLATYINA Malloch, 1927, Proc. Linn. Soc. N. S. Wales, LII, p. 436. 1 species. 
Type, Platyina nebulifera Malloch. (By original designation and monobasic). 

PoLyopasPis Duda, 1933, Palaeark. Fliegen, Lfg. 72, p. 224. Charge of name 
for Macrothorax Lioy, 1864, nec Desmarest, 1851-1852. Type, Polyodaspis rufi- 
cornis (Macquart). 

PrIONOSCELUS Becker, 1911, Ann. Mus. Nat. Hung., IX, p. 99. 2 species. 
Type, Prionoscelus magnus Becker, the first species. (By present designation). 

PROHIPPELATES Malloch, 1913, Proc. U. S. Nat. Mus., XLVI, p. 260. 1 species. 
Type, Prohippelates pallidus (Loew) (=Hippelates pallidus Loew). (By original 
designation and monobasic). Synonym: Palaeogaurax Duda, 1930. New synonymy. 

PsELAPHIA Becker, 1911, Ann. Mus. Nat. Hung., IX, p. 117. 1 species. Type, 
Pselaphia macrocera Becker. (Monobasic). 

PsELAPHILA Becker, 1912, Ann. Mus. Nat. Hung., X, p. 250. Emendation, 
possibly a typographical error, of Pselaphia Becker, 1911. 

PsSEUDEURINA Meijere, 1904, Bijdr. tot de Dierkunde, XVIII, p. 112. 1 species. 
Type, Pseudeurina maculata Meijere. (Monobasic). 

PsEUDOCHLOROPS Duda, 1930, Folia Zool. Hydrobiol., II, p. 106. 1 species. 
Type, Pseudochlorops costaricana Duda. (Monobasic). Preoccupied by Pseudo- 
chlorops Malloch, 1914. Equals Pseudoscinella Duda, 1931. 

PsEUDOGAURAX Duda, 1930, Folia Zool. Hydrobiol., II, p. 86. 1 species. Type, 
Pseudogaurax interruptus (Becker) (=Gaurax interruptus Becker). (Monobasic). 
Preoccupied by Pseudogaurax Malloch, 1915. Equals Mimogaurax Hall, 1937. 

PsEUDOGAURAX Malloch, 1915, Proc. Ent. Soc. Wash., XVII, p. 159. 1 species. 
Type, Pseudogaurax anchora (Loew) (=Gaurax anchora Loew). (By original desig- 
nation and monobasic). 

PsEUDOGONIOPSITA Duda, 1934, Tijd. Ent., LX XVII, p. 80. 1 species. Type, 
Pseudogoniopsita siphonelloides (Becker) (=Oscinella siphonelloides Becker). (By 
original designation and monobasic). 

PSEUDOHIPPELATES Malloch, 1913, Proc. U. S. Nat. Mus., XLVI, p. 261. 2 
species. Type, Pseudohippelates capax (Coquillett) (=Hippelates capax Coquil- 
lett), the first species. (By original designation). Equals Lasiopleura Becker, 
1910. 

PSEUDOSCINELLA Duda, 1930, Folia Zool. Hydrobiol., II, p. 106. (An * follows 
the name Pseudochlorops, with footnote ‘‘Pseudoscinella, siehe Nachtrag!’’); 1931, 
op. cit., III, 160. Change of name for Pseudochlorops Duda, 1930, nec Malloch, 
1914. Type, Pseudoscinella costaricana (Duda). 


Duda (1931, p. 166) definitely designated costaricana as type of 
Pseudoscinella, although the action was unnecessary because it assumed 
the type of Pseudochlorops Duda (monobasic). 

PsILaAcRUM Becker, 1912, Ann. Mus. Nat. Hung., X, p. 240. Il species. Type, 
Psilacrum giganteum (Enderlein) (=Aprometopis gigantea Enderlein). (Mono- 
basic). 

PTEROGAURAX Duda, 1930, Folia Zool. Hydrobiol., II, p. 84. 2 species. Type, 


Pterogaurax pennatus (Becker) (=Gaurax pennatus Becker), the first species. 
(By designation of Duda, 1931, p. 165). 


RuHopEsiA Adams, 1905, Kans. Univ. Sci. Bul., III, p. 198. Emendation, 
probably a printer’s error, of Rhodesiella Adams, 1905, p. 197. 


RHODESIELLA Adams, 1905, Kans. Univ. Sci. Bul., III, p. 197 (As Agromy- 
zidae). 1 species. Type, Rhodesiella tarsalis Adams. (By original designation and 
monobasic). Synonyms: Macrostyla Lioy, 1864 (preoccupied); Meroscinis Meijere, 
1908; Aspistyla Duda, 1933. 

Adams’ name became valid upon the suppression of Macrostyla 
Lioy as a homonym, under Article 36 of the Code. Aspistyla Duda was 
unnecessary. 


RHOPALOPTERNUM Duda, 1930, Folia Zool. Hydrobiol., II, p. 107. 2 species. 
Type, Rhopalopternum limitatum (Becker) (=Oscinella limitata Becker), the sec- 
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ond species. (By designation of Duda, 1931, 166). An emendation, perhaps 
unintentional, of the previously published Dvteleoeren Duda, of which it may 
also be considered an isogenotypic synonym. 


RHOPALOPTERUM Duda, 19296, Konowia, VIII, p. 167. 1 species. Type, 
Rhopalopterum limitatum (Becker) (=Oscinella limitata Becker). (Monobasic). 
Synonym: Rhopalopternum Duda, 1930. 


SCOLIOPHTHALMUS Becker, 1903, Mitt. Zool. Mus. Berlin, II, p. 147. 1 species. 
Type, Scoliophthalmus trapezoides Becker. (Monobasic). 


SEPsIDOscINIS Hendel, 1914, Ann. Mus. Nat. Hung., XII, p. 247. 1 species. 
Type, Sepsidoscinis maculipennis Hendel. (Monobasic). 


SIPHOMYIA Williston, 1896, Trans. Ent. Soc. London for 1896, p. 418. 2 species. 
Type, Siphomyia proboscideus Williston, the first species. (By designation of 
Coquillet, 1910, p. 606). Equals Hippelates Loew, s. str. 

Siphomyia was involved in Duda’s confusion regarding the genotype of 
Hippelates (see discussion under the latter). 

SIPHONELLA Macquart, 1835, Hist. nat. des Insectes, Diptéres, II, p. 584. 
4 species. Type, Siphonella oscinina (Fallén) (= Madiza oscinina Fallén), the first 
species. (By original designation). Equals Madiza Fallén (isogenotypic). 


A discussion of the Siphonella vs. Madiza dispute will be found 
under the genus Madiza. 


SIPHONELLOMYIA Séguy, 1934, Rev. Soc. Ent. Argent., VI, p. 1 species. 
Type, Siphonellomyia hemiptera Séguy. (By original designation a monobasic). 


SIPHONELLOPsIs Strobl, 1906, Mem. R. Soc. Esp. Hist. Nat. Madrid, III, p 
366. 1 species. Type, Siphonellopsis lacteibasis Strobl. (Monobasic). 


SIPHUNCULINA Rondani, 1856, Dipt. Ital. Prodromus, I, p. 128. 1 species. 
Type, Siphunculina brevinervis Rondani. (By original designation and monobasic). 
Synonyms: Microneurum Becker, Liomicroneurum Enderlein (New synonym), 
Liriomicroneurum Duda. 


Because of Rondani’s brief characterization, there is some question 
as to what species the name brevinervis should be applied. Becker (1910, 
Archivum Zoologicum, I, p. 131) continued to use his name Microneurum 
(1903), while at the same time placing Siphunculina brevinervis as a 
synonym of ornatifrons Loew, the genotype of Microneurum. This step 
meant that the two genera were isogenotypic, and therefore shinstate 
synonyms, so that Siphunculina should have been used as the oldest 
name. Following Hendel, Becker in 1912 (Ann. Mus. Nat. Hung., X, 
p. 191) adopted the use of Siphunculina with Microneurum as synonym. 
On the other hand, in his recent revision of the Palaearctic Chloropidae, 
Duda (1933, p. 96) used Microneurum on the ground that Siphunculina 
brevinervis was a species incerta, whereas Microneurum was founded on a 
well-established species 

It appears to be generally accepted that Siphunculina Rondani was 
intended to cover the same species group as Microneurum and may be 
considered coextensive. Although the generic description for Siphun- 
culina was brief and no additional material given for the species 
brevinervis, the writer believes that both genus and species “are pub- 
lished in the sense of the Code” (see Opinion 43, ‘On the Status of 
Genera the Type Species of Which Are Cited without Additional 
Description.’’) Therefore, it seems necessary to adopt Siphunculina as 
the earliest valid name, with Microneurum asasynonym. On the basis 
of acceptance of action by the first reviser until proved otherwise, 
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Becker’s statement that ornatifrons Loew and brevinervis Rondani are 
synonymous appears to fix the identity of the latter. 


After a consideration of the species involved, it is also the writer’s 
opinion that Liomicroneurum Enderlein cannot be maintained as a 
distinct genus. At best, it is but a weakly defined subgenus. 


The difference in usage probably should be recorded along with the 
above discussion: 


Becker (1910): Siphunculina invalid; Microneurum recognized; S. 
brevinervis and M. ornatifrons are synonymous. 

Hendel (1910): Siphunculina is valid, Microneurum its synonym. 

Enderlein (1911): Siphunculina a nomen nudum; Microneurum and 
Liomicroneurum recognized. 

Becker (1912): Accepts Siphunculina, with Microneurum as synonym. 

Duda (1930, Stettiner Ent. Ztg., XCI, p. 280): Accepts Siphun- 
culina, with signata Wollaston as genotype! 


Duda (1933, 1934): Uses Microneurum, on the ground that Siphun- 
culina cannot be definitely identified; Liomicroneurum accepted. 


STENOPROSOPON Duda, 1930, Folia Zool. Hydrobiol., II, p. 59, 68. 1 species. 
Type, Stenoprosopon satanas (Becker) (=Oscinella satanas Becker). (Monobasic). 

STENOsCINIS Malloch, 1918, Bul. Brooklyn Ent. Soc., XIII, p. 21. 1 species. 
Type, Stenoscinis longipes (Loew) (=Oscinis longipes Loew). (By original desig- 
nation and monobasic). 

STIZAMBIA Enderlein, 1936, Die Tierwelt Mitteleuropas, Insekten, 3. Teil, p. 
187. 2species. Type, Stizambia aprica (Meigen) (=Chlorops aprica Meigen), the 
second species. (By present designation). See discussion under Lasiambia. 

STRANDIMYIA Duda, 1930, Folia Zool. Hydrobiol., II, pp. 59, 70. 1 species. 
Type, Strandimyia flava Duda. (Monobasic). 

STRATIOMICRONEURUM Duda, 1933, Konowia, XII, p. 198, 199. 1 species. 
Type, Stratiomicroneurum microneurinum Duda. (By original designation and 
monobasic). Synonym: Neohippelates Roberts, 1934 (see discussion). New 
synonymy. 

STROBLIOLA Czerny, 1909, Verh. bot.-zool. Ges. Wien. LIX, p. 289. 1 species. 
Type, Strobliola albidipennis Czerny. (Monobasic). 

SYPHONELLA Perris, 1839, Ann. Soc. Ent. France, VIII, p. 39. Emendation of 
Stphonella Macquart, 1835. 

SYPHONERINA Séguy, 1938, Mission Scient. de 1l’'Omo, IV, p. 361. 1 species. 
Type, Syphonerina armata Séguy. (By original designation and monobasic). 
Equals Echimba Duda, 1935 (New synonym) (isogenotypic, for S. armata= 
Echimba annulipes Duda, new specific synonym). 

TACHINOCERAS Meijere, 1924, Tijd. Ent., LXVII, Suppl., p. 45. 1 species. 
Type, Tachinoceras longicornis Meijere. (Monobasic). 

TELEOcoMA Aldrich, 1924, Proc. U.S. Nat. Mus., LXV, Art. 21, p. 1. 1 species. 
Type, Teleocoma crassipes Aldrich. (By original designation and monobasic). 

TERRAEREGINIA Malloch, 1928, Proc. Linn. Soc. N. S. Wales, LIII, p. 303. 
1 species. Type, Terraereginia dasypleura Malloch. (By original designation, as 
interpreted by Opinion 7, and monobasic). The name was listed in error as 
Terraeregina by Neave, 1940, Nomenclator Zoologicus, IV, p. 431. 

THYRIDULA Becker, 1911, Ann. Mus. Nat. Hung., IX, p. 94. Il species. Type, 
Thyridula breviventris Becker. (Monobasic). 

TRACHYSIPHONELLA Enderlein, 1936, Die Tierwelt Mitteleuropas, Insekten, 3. 
Teil, p. 187. 1 species. Type, Trachysiphonella pumilio (Zetterstedt) (=Oscinis 
pumilio Zetterstedt). (Monobasic). 
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TRICIMBA Lioy, 1864, Atti Ist. Veneto (3), [X, p. 1125. 2species. Type, Tricimba 
lineella (Fallén) (=Oscinis lineella Fallén), the first species. (By designation of 
Enderlein, 1911, p. 207). Synonyms: Notonaulax Becker, 1903 (isogenotypic); 
Hammas pis Duda, 1930. 


Malloch (1931, p. 74) is in error in listing the genotype as Tricimba 
cincta (Meigen). 


TRICYMBA Marschall, 1873, Nomenclator Zoologicus, p. 349. Emendation and 
therefore synonym of Tricimba Lioy, 1864. 

Tropiposcinis Enderlein, 1911, SB. Ges. naturf. Freunde, 1911, p. 226; Zool. 
Anz., XXXVIII, p. 12. 3 species. Type, Tropidoscinis Liiderwaldti Enderlein, the 
first species. (By original designation). Synonym: Neoolcanabates Duda, 1930 
(isogenotypic; see discussion under Neoolcanabates). 
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Since the preparation of the manuscript, the synonymy referred to above 
as an the authority of ‘‘Sabrosky, in press,’’ has been published in the Annals and 
Magazine of Natural History (London), (11), VI, pp. 418-427, November, 1940. 
This affects the synonymy of Chalcidomyia and Hemisphaerisoma = Thressa, 
Coomanimyia = Formosina, and Pseudoformosina = Eutrophs, all of which are 
under the subfamily Chloropinae. 
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FEEDING OF THE MEXICAN BEAN BEETLE LARVA 


NEALE F. Howarpb 


U. S. Department of Agriculture 
Bureau of Entomology and Plant Quarantine 


The characteristic lacework of bean leaves that results 
from the feeding of the Mexican bean beetle, Epilachna vari- 
vestis Muls., is well known. The technique of the individual 
in creating this result is interesting and perhaps unique among 
phytophagous insects. 

Recent observation by the writer of a larva while feeding 
showed the procedure to be as follows: The larva swings the 
left mandible to the left, moving the anterior portion of the 
body slightly to the left also. The mandible scrapes the 
parenchymatous tissue to the right, or toward an imaginary 
extension of the median sagittal plane of the insect, and usually 
leaves the epidermis on the opposite side of the leaf intact. 
The right mandible moves to the right in a similar manner, 
usually alternately, and tissue from a distance as far as the 
mandible can reach is drawn to the left toward the imaginary 
line mentioned. At intervals both mandibles meet and the 
tissue is compressed. It is assumed that during this operation 
the larva ingests the sap and plant juices, for most of the 
cellulose and chloroplasts are left in a ridge similar to a windrow 
in the hayfield. (Plate I.) 

The larva moves forward, repeating the operation until 
it has scraped the tissue into a windrow below its body and for 
a distance about one-fifth its length. It then backs up and 
uses its mandibles to compress the tissue again and ingest any 
plant juices that are still available. After a slight movement 
to the left or to the right, it begins the operation over again. 
If it moves to the right, the left mandible scrapes the tissue 
cleanly from the area adjacent to that just fed upon and there 
is no appreciable portion left untouched.! The narrow strip 
of dark-green lacelike tissue that is left is not a portion of the 
leaf which has been left untouched but a windrow of tissue 
scraped up in a manner similar to the operation of an excavator’s 
‘‘clamshell’’ and from which the juices have been extracted. 


1U.S. Dept. Agr. Farmers’ Bul. 1624, rev. 1936, pp. 1-3. 
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Bean leaf showing results of feeding of Mexican bean beetle larvae. The fine, 
dark threads betwee e veins are windrows of crushed tissue from which juices 
have been extracted. The irregular dark areas are portions of leaf left untouched. 
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Of course, there are areas of the leaf which are left untouched, 
but these are irregular in shape. 

This habit of the Mexican bean beetle is not surprising 
when one considers the type and consistency of the excrement 
of the insect. It is obvious from the rather fluid nature of the 
excreta that the plant tissue is not consumed in chunks as is 
the case in leaf-feeding caterpillars and chrysomelids. 

It would appear that while the Mexican bean beetle may 
be termed a chewing insect, in the sense that it is mandibulate, 
a more descriptive terminology would be to say it scrapes and 
sucks, in a manner somewhat similar to that performed by the 
thrips, which rasps and sucks. 


NATURALISTS OF THE FRONTIER, by SAMUEL Woop GEIsER. Pages 1-341, 
frontispiece and maps, 1937. Printed by the UNIVERsITy PREss in Dallas; 
published by the SouUTHERN METHODIST UNIVERSITY. Price $3.00. 

We wish to call the attention of those members who enjoy the history of their 
science to this remarkable volume, a true product of the love of the subject. The 
author, a son of the prairie states, was educated in the midwest with a final doctor’s 
degree in zoology from Johns Hopkins University. At present he is head of the 
Department of Biology in the Southern Methodist University at Dallas. From 
the Foreword by H. S. Jennings we quote: ‘‘For the historian of science this book 
pictures the beginnings of science in a new country (Texas, 1820-1880); it shows 
what science must be under frontier conditions—an examination of the resources 
of the region, rather than a study of underlying problems.”’ 

Ten chapters are devoted to what is known of the lives of ten of these early 
explorers of the natural history of Texas. Then follows Appendix A; Principal 
Sources, and Appendix B; A Partial List of Naturalists and Collectors in Texas. 
Appendix B lists one hundred fifty-three such explorers and collectors. 

Among these are the men who supplied much of the early southwestern 
material in insects to eastern museums as well as to museums as far east as Berlin 
and St. Petersburg. Much of the present very valuable type material from the 
southwest now in the Harvard Museum of Comparative Zoology, in the Phila- 
delphia Academy of Natural Sciences and in the United States National Museum 
was purchased from individuals of this group of ardent collectors. Dr. H. A. 
Hagen of Harvard stated that Jacob Boll (collecting from 1869-1870) sent the 
M. C. Z. 15,000 specimens of insects in which were 1,600 species. Gustaf W. 
Belfrage was another such collector, a Swedish nobleman by birth, who collected 
in Texas from 1863 to 1883. Cresson’s famous Hymenoptera Texana, published 
in 1872, is founded largely on material collected by Belfrage and now in the Phila- 
delphia Academy of Natural Sciences. 

Other of these early naturalists are famous in the annals of botany, general 
zoology, ornithology and in fossil hunting. 

The astonishing feature of the whole work is the great amount of historical 
research that had to be done by the author, sometimes before he could determine 
more than the name of some of the earlier men. A heavy correspondence with 
interested curators of European museums helped uncover records of a few. 
Museum specimen labels and other records in almost forgotten files of corre- 
spondence helped. The work is a real record and a very worthwhile contribution 
to the early history, the frontier days of the biology of the Southwest.—C. H. K. 





A NEW FORM OF HESPERIA COLORADO SCUDDER 
(Lepidoptera, Hesperiidae) 


A. W. LinDsEy, 
Denison University, 
Granville, Ohio 


During the study of hundreds of specimens of the complex 
western species that takes Scudder’s name of colorado a few 
have been laid aside because of their conspicuously ochreous 
under surface. These specimens have been accumulated from 
several sources and many of them are from the catches of the 
older collectors, notably Bruce and Oslar, and from localities in 
Colorado. Typically the form presents a very distinct habitus 
but it is evidently only a form of colorado occurring at inter- 
mediate altitudes. Its unique appearance, however, seems to 
justify a distinguishing name, and with this last addition a 
satisfactory treatment of this variable species seems possible. 


Hesperia colorado form ochracea nov. 


Male.—Upper surface as in most members of the genus, yellow- 
fulvous with a variable fuscous border and dark veins. In the paler 
specimens the border is so narrow that the subapical spots blend with 
the disc and only the extradiscal spots are isolated. The pale spots of 
the under surface are faintly repeated on the disc of the secondaries in a 
paler shade of the ground color. On this surface the form resembles 
idaho closely. 

The under surface is distinguished typically by the conspicuous 
and almost uniform deep ochreous ground color over the secondaries 
and apices of the primaries. The usual pale spots are as variable as in 
any form of this species, excepting possibly assiniboia. They may be 
large or small, united or separate, partly lacking or complete from 
R to Cue, and may be dull white to almost as dark as the ground color. 
Fringes darker basally. 

Female.—Upper surface, as in the male, like the upper surface of 
the same sex of idaho in general pattern. The fulvous areas are of a 
warmer shade than in idaho and the subapical and extradiscal spots 
are not whitish except in the palest specimens. 

On the under surface the wings are darker than in the male and 
much less smoothly ochreous, but they show a definitely ochreous, 
rarely slightly greenish, overscaling. The spots are larger than in the 
male and pure white, rarely reduced or tinged with ochreous. 

Expanse: Male, 25 to 32 mm.; female, 32 to 36 mm. 
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Type series: In the American Museum of Natural History: 
Holotype male, Platte Canyon, Colo., Aug. 14, 1904 (Oslar); 
Allotype female, Plainview, Jefferson Co., Colo., Aug. 9-14, 
1925, 7-8,000 ft.; Paratypes: 3 males, same as allotype; 3 
males and 1 female, Mill Gulch, Colo. (Oslar); 3 males, Platte 
Canyon, Colo. (Oslar); 2 males, Ouray Peak, Colo., Aug. 
(Oslar); 1 male, Platte Canyon, Colo., Aug. (Oslar); 1 male, 
Idaho Springs, Colo., 7,500 ft., Aug., 1879 (F. H. Snow); 1 male, 
Como, Park Co., Colo., Sept. (Oslar). In the U. S. National 
Museum, paratypes: 3 males, Boulder, Colo., Aug. 1-7, 1 male, 
Aug. 8-15; 2 males, Golden, Colo., Aug. 1-7, all from the William 
Barnes collection. In the Philadelphia Academy of Natural 
Sciences, paratypes: 1 male, Chimney Gulch, Golden, Colo., 
Aug. (Oslar); 1 male, Bear Creek, Morrison, Colo., Sept. 
(Oslar); 1 male, Mill Gulch, Colo., June 5, 1921 (Oslar); 1 
female, Kenosha Pass, Colo., Aug. (Oslar). In the Carnegie 
Museum, paratypes: 2 males, Bear Creek, Morrison, Colo., 
Aug.; 1 female, Rio Blanco Mt., 8,000 ft., Colo., Sept.; 1 female, 
Palmer Lake, Colo., 9,500 ft., all collected by Oslar. In the 
collection of the South Dakota State College, paratypes: 
2 males, Bear Creek, Colo.; 1 female, Chimney Gulch, Colo. 
In the collection of J. W. Tilden, Santa Cruz, Cal.: 1 male 
paratype, Loveland, Colo., Aug. 24, 1933. In the author’s 
collection, paratypes: 1 male, Colo., June 25, 1899 (Oslar); 
1 male, 1 female, Larkspur, Colo., Aug. 3, 1932; 1 male, no 
data; 1 female, Idaho Springs, Colo., Aug. 24, 1900. 

As in other members of this group, this form is best dis- 
tinguished by comparison. It merges most evidently with 
idaho, of which nearly typical specimens are taken in Colorado 
at moderate altitudes, but differs in the dull white of the spots 
on the under surface and in their tendency to be distinct rather 
than to blend into a continuous band. The occurrence of 
specimens in which these spots have a silky luster emphasizes 
this relationship, but even such specimen§ may retain a richer 
ochreous ground color than is found in males of idaho, which, 
while typically yellowish below, tends toward grayness. Females 
of idaho tend to a much grayer overscaling below. 

The form also merges with Jeusslert of southern California 
in the appearance of occasional specimens of smaller size, with 
more mottled ground color below. Material from northwestern 
New Mexico, southern Utah and northern Arizona should 
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bear out this conclusion, but specimens from these regions are 
unfortunately lacking from my series. 

No specimens have been seen that suggested intergradation 
with typical colorado of the higher mountains. This form 
merges rather with idaho. I have taken specimens at 9,000 ft. 
on the western slope of the Continental Divide that can be 
called either colorado or idaho, but are typical of neither. In 
fact idaho, occupying the great dry basin of Utah, Nevada, 
northeastern California, southeastern Oregon, Idaho, Wyoming, 
and adjoining territory as far as the Black Hills of South 
Dakota, appears to be the prevailing and central form of the 
species, with which colorado is related as an alpine form, 
assiniboia as a plains form, and harpalus, leussleri and ochracea 
as forms of Jess evident ecological relations. 


A LOT OF INSECTS, ENTOMOLOGY IN A SUBURBAN GARDEN, by FRANK E. Lutz. 
Pages 1-304. 80 illustrations. 1941. Published by G. P. PutNnam’s Sons. 
2 West 45th St., New York. Price $3.50. 

One of our staff who would enjoy life most if he could live in the library and 
assemble more facts was heard to warn another friend: ‘If you open the new 
Lutz book you will have to read on and on indefinitely. It is so interesting.’’ 
This from an experienced reader saturated with library work was a real compli- 
ment. Lutz wrote the volume with just that end in view. He wished to pass his 
interests on to the reader. He has as nearly succeeded in doing so as has any 
recent writer on entomological subjects. The present reviewer thought he could 
lay a book down and close his mind until the next proper time but that little itch 
starts: ‘What is on the next page?’’ It is that kind of a popular book. 

Doctor Lutz has been very much interested in getting the general public 
pleasantly insect-conscious. From boyhood on his personal interests in insects 
have had to deal with what the insects actually did. His more conscientious or 
scientific likes and dislikes led him to try and find out why the insects do as they 
do. Torn between sheer enjoyment of the activities themselves and the necessity 
of taking time out for elaborate experimentation to keep his own activities scientific, 
he has had a hectic life. Doctor Lutz has probably done as much as any single 
entomologist to popularize insect nature trails and summer camp entomology. It 
is a field that needs real ability and experience and he has given it such. His first 
general volume ‘‘Field Book of Insects'’ enabled nature lovers to identify the 
conspicuous insects in the region of New York City. The present volume is an 
extremely readable account of the numerous interesting observations and exper- 
iments he carried on in his own back yard. 

Some of the subjects discussed are: A Lot of Insects; A Visitor from the Trop- 
ics; Migrating Butterflies; Migratory Locusts; Blister Beetles; Lions, Ant- and 
Aphis-; Plant Lice; A W alking Stick; Our ‘‘Domestic’’ Bee; Bumble Bees; Ants; 
“Wasps” and Wasps; Termites; Tiger Beetles; Tent Caterpillar; Butterflies; Moth 
Census; Gipsy and Brown-tail Moths; Beetles; Aquatic Pets; True Flies; Adding 
Up; In Addition; Index. 

The living world is intensely interesting to Doctor Lutz and he manages to 
stir up a flow of interest-hormones in any reader that opens ‘‘A Lot of Insects.’’ 
Science is serious but the seriousness never becomes dry bones under his pen. We 
recommend ‘‘A Lot of Insects’’ as a Christmas gift to any friend who is even mildly 
interested in the great out-of-doors. We recommend it to all professional entomol- 
ogists who are not familiar with the author’s interesting experiments on the various 
activities of insects as regards sound perception, sound production, ultra-violet 
light, sense of time, etc.—C. H. K. 








NEW GENERA AND SPECIES OF NORTH AMERICAN 
GEOPHILOID CENTIPEDS 


RacLpH V. CHAMBERLIN, 
University of Utah 


The new forms diagnosed in the present paper are rep- 
resented in collections that have recently come into the author’s 
hands. The more important of these collections were made by 
Stanley and Dorothea Mulaik, of the University of Utah, who 
collected in Arizona and California; Dr. J. M. Linsdale, of the 
Frances Simes Hastings Natural History Reservation in 
Monterey County, California, where his material was secured; 
and L. D. Christensen, L. S. Jones, and D. W. Clancy in the 
course of soil investigation in Texas, Arizona, and Oregon, their 
material being transmitted for study by the U. S. Bureau of 
Entomology and Plant Quarantine. Single species were also 
received from Dr. J. C. Chamberlin, Oregon; Mr. W. M. 
Pearce, California, and, several years ago, the late Dr. W. M. 
Wheeler, Arizona. The writer wishes here to express his 
appreciation to these gentlemen. All material is at present 
retained by the author. 


FAMILY LINOTAENIIDAE 


Genus Malochora, new 


Apparently nearest to the Mexican Diplochora. From the latter 
genus it differs in the more widely separated lateral pieces of the labrum, 
with the median section less degenerate but not sclerotized, its con- 
spicuously convex caudal margin with well separated fine and short 
pectinations. It is like Diplochora in having the coxae of the second 
maxillae united by only a narrow isthmus; the palpus in the type lacking 
a true claw, the latter being replaced by a subconical terminal 
prominence. Telopodite of first maxillae with two articles of which 
the basal is ectal in position, the suture setting it off running nearly 
longitudinally instead of transversely. No chitinous lines present on 
prosternum. Claw of prehensors armed at base. No ventral pores. 
Last sternite very wide. Coxal pores small, several, opening beneath 
the border of the sternite. Anal pores present. 


Genotype.—Malochora linsdalei, new species. 


Malochora linsdalei, new species 


Body appearing unusually flat. Head small, widest toward base 
and conspicuously narrowed forward; a sharply impressed median 
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dorsal sulcus behind middle. Antennae long, joints longer than thick, 
of nearly uniform length to the ultimate which is a little shorter than the 
two preceding taken together. 

Prebasal plate not exposed. Basal plate slightly wider than head, 
lateral margins convex, not converging cephalad. Prehensors covered 
except at base; claws when closed not reaching anterior margin of head; 
claw rather slender, with a stout, forwardly directed, tooth at base; 
other joints short and unarmed. Prosternum without chitinous lines. 

Dorsal plates not bisulcate, but with a mid-dorsal sulcus. 

No ventral pores detected. 

Spiracles circular. 

Last ventral plate broad relatively to preceding sternite but also 
long; the pores small, on each side in a band beneath border of sternite. 

Anal pores present. 

Anal legs in male strongly crassate; terminal joint hemispherical, 
without trace of claw. 

Pairs of legs, 63. 

Length, about 30 mm. 


Locality.—California: Hasting’s Reservation. One male 
taken March 1, 1941, by Dr. J. M. Linsdale, for whom the 
species is named. 


Genus Korynia new 


In general conformation of body resembling Linotaenia. The body 
attenuated conspicuously cephalad as well as caudad, with the head 
small. Antennae thin and flattened at base, cylindrical beyond. 

Labrum and mouthparts essentially as in Linotaenia. Claws of 
prehensors armed at base with a conspicuous tooth as in Linotaenia; 
chitinous lines not present on coxosternum. Last sternite wide. Last 
inter-tergite separated from pleurite. Only two or three coxal pores on 
each side, these covered by or close to sternite. 


Genotype.—Korynia carmela, new species. 


Korynia carmela, new species 


The preserved type yellow in color throughout. 

Head of typical Linotaenia appearance, with frontal suture distinct. 

Claws of prehensors when closed failing to reach anterior margin of 
head by a considerable distance; claws armed at base within with an 
acutely conical tooth which is relatively small or minute and extends 
more directly mesad than usual. 

Praescutum of last segment free from pleurite on each side. 

Last ventral plate wide. Coxopleural pores two on each side, but 
the anterior of these relatively very small or obsolete and detected with 
difficulty; both pores covered by the ventral plate. 

Anal legs in the male short and very strongly crassate; somewhat 
compressed dorso-ventrally. 

Pairs of legs, 53. 
Length, about 16 mm. 
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Locality.—California: Hastings Reservation. One adult 
male taken February 1, 1941, by Dr. J. M. Linsdale. 

Readily separable from K. ¢exensis, in having a distinct 
frontal suture; also in the much smaller denticle on the claw of 
the prehensors. 


Korynia tripora, new species 


Dark yellow, in part of a dilute chestnut tinge. 

Body conspicuously narrowing from middle region toward both 
ends. Head small, Linotaenia-like, with frontal suture distinct. Basal 
plate broad, not trapeziform, the lateral margins subparallel. Claws 
of prehensors when closed not reaching front margin of head; armed 
at base with a conspicuous acute tooth. 

Spiracles all circular. 

Last sternite broader than long, strongly narrowed caudad. The 
coxal pores small, three in number on each side, these opening along 
margin of sternite asin Tomotaenia. Differing from T. laevipes (Wood) 
(parviceps Wood),* the genotype, in having the inter-tergite of the 
anal segment free from the pleurite instead of fused with it into a single 
plate. 

Anal pores distinct. 

Anal legs in female slender, not longer than the penult, with well 
developed claws. 

Pairs of legs, 39. 

Length, about 15 mm. 





Locality.—California: Tulare County, 12 miles northeast of 
Hammond, March 21, 1941. One adult female taken by S. 
and D. Mulaik. 


Korynia texensis, new species 


Antennae cylindrical except over proximal portion where the joints 
are conspicuously flattened. Cephalic plate without trace of frontal 
suture; caudal margin obtusely angular. 

Claws of prehensors slender and small, when closed considerably 
short of reaching the front margin of the head; basal tooth slender, 
acute. 

Ventral pores not detected. 

Last ventral plate wide, trapeziform. Coxal pores two on each 
side at or in part covered by border of plate, the posterior pore larger 
than the anterior. 

Anal legs in the female holotype but little thicker than the penult 
and scarcely if at all longer. 

Pairs of legs, 55. 

Length, about 14-15 mm. 


*This species has been recently redescribed by Verhoeff (Zool. Anzeiger, 
1938, vol. 122, p. 283) under the name Paraplanes californicus. Verhoeff’s genus 
Paraplanes accordingly must fall as a synonym of Tomotaenia. 
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Locality.—Texas: Bangs. One female taken Feb. 10, 1938, 
by Christensen, Jones and Clancy. 

Readily distinguished from the other two species here 
described in lacking a frontal suture on the head. 


FAMILY PACHYMERINIDAE 


Genus Eremerium, new 


A genus allied to Pachymerium from which it differs in lacking 
ventral pores. 


Genotype.—Eremerium apachum, new species. 


Eremerium apachum, new species 


Head much longer than wide; posterior corners cut off obliquely, the 
oblique line long. No frontal suture evident. Paired longitudinal 
sulci deeply impressed forward nearly to middle. 

With two small, sharply defined clypeal foveolae, each of which 
carries a single seta. Back of these foveolae a transverse series of 
setae. Median piece of labrum typically with nine stout teeth of which 
one at the middle line is largest; side pieces closely pectinate. 

Claws of prehensors when closed extending well beyond front 
margin of head; each armed at base with a stout, acute tooth. Femuroid 
of prehensors also bearing a tooth which is distally rounded and paler 
than that of the claw; other joints unarmed. Coxosternum bearing 
two blunt teeth on anterior margin. No trace of chitinous lines. 

Basal plate and tergites deeply bisulcate. 

Spiracles circular; the first two large, the third intermediate. 

Last ventral plate narrow, strongly narrowed caudad. Coxal pores 
small, numerous. 

Anal pores present, small. 

Number of pairs of legs, 43 in all the types. 

Length, 22 mm. 


Locality.—Arizona: Phoenix. Four specimens taken Jan. 
29, 1939, by Christensen, Jones and Clancy. 


FAMILY GEOPHILIDAE 


Genus Simoleptus, new 


Distinguished from related genera of Geophilidae in having the 
last tarsal joint of the anal legs abruptly much thinner than the pre- 
ceding joints. Frithophilus and Leptophilus have both tarsal joints 
thinner. 


Genotype.—Simoleptus paropodus Chamberlin, new species. 
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Simoleptus paropodus, new species 


A species resembling G. rubens in having the prebasal plate exposed 
and the frontal plate discrete, but distinguished at once in having 
strongly developed and complete chitinous lines on the prehensors. 
The claws of the prehensors when closed not surpassing the anterior 
margin of the head; joints and prosternum wholly unarmed. 

The tergites deeply trisulcate; a median sulcus impressed between 
the paired ones. 

Ventral pores small, in a transverse band across posterior border. 

Anterior spiracles a little vertically elongate, becoming strictly 
circular posteriorly; first spiracle a little larger than second. 

Last ventral plate very wide, trapeziform, somewhat indented or 
incurved opposite posterior pore. Pores 2-2, large. 

Anal legs in the male greatly exceeding the penult in length and 
thickness, with the second tarsal joint abruptly narrower than the 
first; terminating in a claw or claw-like membranous appendage that 
is small and weak in comparison with claws of other legs. 

Pairs of legs, 67. 





Locality —Texas: Bangs. Six specimens taken Feb. 10, 
1938, by L. D. Christensen, L. S. Jones and D. W. Clancy. 


Brachygeophilus anonyx, new species 


Cephalic plate longer than broad, without frontal suture, slightly 
overlapping the basal plate. Clypeal areas not sharply limited. 

Claws of prehensors when closed attaining or a little surpassing 
the distal end of the first antennal article. Claw armed at base within 
by a small but distinct, acute tooth. Prosternum without chitinous 
lines. 

Dorsal plates distinctly bisulcate. 

Spiracles all circular. 

Last ventral plate narrow. Coxal pores small, about a dozen on 
each side. 

Anal pores present, distinct. 

Anal legs with tarsus biarticulate; without terminal claw. 

Number of pairs of legs, 57. 

Length, 24 mm. 


Locality.—Oregon: Grant’s Pass. One female taken Dec. 
7, 1937, by L. D. Christensen, L. S. Jones and D. W. Clancy. 

Distinct among American forms in lacking a claw on the 
anal legs. 


Brachygeophilus oregonus, new species 


Head of about uniform width from middle to the oblique caudal 
corners but much narrowed forward. No frontal suture. Clypeal 
area with a pair of setae at anterior border. A pair closer together 
back of these and a little further caudad a transverse series of ten setae. 
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Middle piece of labrum strongly sclerotized, presenting a series of six 
stout teeth. 

Prebasal plate not exposed. Claws of prehensors when closed a 
little surpassing the anterior margin of the head but not attaining 
the distal end of the first antennal article. Articles of prehensors 
unarmed within, though the claw at base shows a minute denticle or 
point. No chitinous lines present. 

Spiracles all round, the first scarcely larger than the second. 

Last ventral plate comparatively narrow, narrowing caudad. Coxal 
pores small and numerous, some lying along edge of dorsal plate. 

Anal pores present. 

Anal legs in the female much longer and thicker than the penult; 
claw long. 

Pairs of legs in type, 63; a young paratype has 57. 

Length, 23 mm. 


Locality.—Oregon: Medford. One adult female and three 
young specimens taken Dec. 4, 1937, by Christensen, Jones and 
Clancy. 

Suggesting B. claremontus but readily distinguished in 
lacking a frontal suture. 


Brachygeophilus transitus, new species 


Head rather small, narrowed forward from middle, longer than 
wide; caudal margin truncate, the anterior slightly convex; overlapping 
the basal plate. Frontal suture absent. 

Claws of prehensors slender, when closed not surpassing the anterior 
margin of head. Joints of prehensors all unarmed within. Chitinous 
lines not evident. 

Spiracles small, all circular. 

Last ventral plate narrow. Pores small and numerous, mostly 
12-15 on each side, some along tergite of the segment. 

Terminal pores present. 

Anal legs with claws. 

Pairs of legs, 51. 

Length, 13-16 mm. 


Locality.—Oregon: Grant’s Pass. Ten specimens taken in 
soil by L. D. Christensen, L. S. Jones and D. W. Clancy on 
Dec. 7, 1937. 

Distinguishable by its small size, the last sternite, and 
coxopleural pores, etc. 


Brachygeophilus yavapainus, new species 
Yellowish brown, the head and prehensors chestnut. 
Head longer than broad, widest near middle of length; sides convex 
and caudal margin straight. Frontal suture present. 
Median piece of labrum rather narrow, bearing 7 stout teeth. 
Ultimate joint of palpus of second maxillae with rather numerous 
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setae over inner surface, the penult article with fewer setae at distal 
end of inner surface. First maxillae with two lappets on each side of 
which the second or distal is basally broad. 

Basal plate overlapped by the cephalic; broader across caudal end 
than the head. Prehensors widely exposed along side of head, but 
claws when closed not much surpassing it in front. Chitinous lines 
incomplete anteriorly, located laterad of more usual position. Pro- 
sternum and all joints of prehensors unarmed within. 

First spiracles broadly vertically elliptic, the following ones gradually 
decreasing in size and becoming circular. 

Ventral plates without pores. 

Last ventral plate very wide. Coxal pores 2 plus 2 large pits, partly 
covered by sternite. 

Anal pores present. 

Anal legs of but moderate length, not especially crassate in the male. 

Pairs of legs, 59. 

Length, about 60 mm. 


Locality.—Arizona: Grand Canyon, Yavapi Point. Eleva- 
tion, 7,000 feet. January 27, 1911. One male taken by 
W. M. Wheeler. 


Brachygeophilus delotus, new species 


General color yellow, with the head pale chestnut. 

Head with frontal suture present, the margin in front of suture 
somewhat semi-circular. Head overlapping basal plate. 

Median piece of labrum strongly sclerotized, dark in color, with 
7 or 8 teeth which project, in the type, directly ventrad. Palpus of 
first maxillae with numerous setae on distal joint; two long and slender 
transparent lappets. Palpus of second maxillae with ultimate joint 
bearing numerous stiff setae on mesal side, the penult with fewer; coxae 
united in rather narrow bridge. 

Claws of prehensors when closed but little exceeding anterior margin 
of head; all joints unarmed within. Prosternum with chitinous lines 
strongly developed, but anterior end free, ectad of condyle which it 
thus does not touch. 

All spiracles vertically elliptic. No ventral pores detected. 

Last ventral plate wide, trapeziform. Pores opening into two large 
pits on each side, these at margin of sternite but free from latter. 

Anal pores present. 

Pairs of legs, 75 to 83, but 83 commonest number. 

Length, 60-65 mm. 

Locality.—California: Kern Co., Isabella; elevation, 2,525 
feet; March 18, 1941. Three specimens, Inyo Co.; 6 miles 
west of Bishop; elevation, 4,450 feet; March 16, 1941; three 
specimens. Also in Inyo Co., Upper Haiwee Reservation, 
March 17, 1941, one specimen. All collected by S. and D. 
Mulaik. 
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Genus Condylona, new 


Agreeing with Brachygeophilus in lacking ventral pores on the 
sternite but differing in having the cephalic plate produced at middle 
behind and fitting into a socket in the basal plate. Middle piece of 
labrum well developed and strongly dentate, the lateral pieces pectinate. 
First maxillae with two membranous lappets. Sternal isthmus of second 
maxillae narrow. Last ventral plate broad. Coxal pores small, several. 
Anal legs armed. 


Genotype.—Condylona sontipes, new species. 


Condylona sontipes, new species 


General color pale yellow, with head dilute chestnut. 

Head moderately longer than wide; sides convex; caudal border 
characteristically triangular, the median angle rounded and fitting 
into an excavation in anterior end of the basal plate and leaving the 
prebasal plate exposed each side of it. Frontal plate set off by a paler 
color but no distinct suture present. 

Median piece of labrum rather wide, caudal margin convex and 
bearing eight, well chitinized and distally acutely pointed, teeth; lateral 
pieces pectinate as usual. Lappets of first maxillae well developed. 
Caudal portion of clypeus depressed for reception of palpi of second 
maxillae; ridge in front of depression bearing a series of 10 stout setae; 
two pairs of stouter setae at middle in front of this series. 

Claws of prehensors when closed not attaining front margin of head; 
claw and other joints unarmed within. Prosternum with chitinous 
lines fine, weak, traced with difficulty. 

Spiracles all circular, the first enlarged and others decreasing in size 
from the second caudad. 

Anterior tergites with posterior margin angularly produced at middle 
and fitting in excavation or socket in following plate (‘‘Carpophagus” 
structure). No ventral pores present. 

Last ventral plate broad, trapeziform. Coxal pores small, arranged 
along and beneath border of sternite. Claw of anal legs well developed. 

Anal pores present. 

Pairs of legs, 83-85. 

Length, about 35 mm. 


Locality.—California: Inyo Co., 6 miles west of Bishop; 
elevation 4,450 feet; March 16, 1941. One female specimen. 


Also in Inyo Co. at Cartago on March 17, three additional 
specimens were taken by S. and D. Mulaik. 


Condylona isabella, new species 

Light yellow with head darker, somewhat chestnut, as usual. 

Head articulating with basal plate as in the genotype, with a lower 
plate or fold of head (pre-basal plate?) exposed on each side of median 
angle. 

Differing from sontipes in that the claws of the prehensors when 
closed much surpass the anterior margin of head and attain approxi- 
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mately the distal end of the first antennal article. Also there is a distinct 
but small tooth at the base of the claw within. Chitinous lines more 
distinct. 

Spiracles all circular. 

Last ventral plate very wide, strongly narrowed caudad, the caudal 
margin slightly convex. Coxal pores small, few, partly covered. 

Pairs of legs in female holotype, 59. 

Length, about 22 mm. 


Locality.—California: Kern County, Isabella; elevation, 
2,525 feet; March 18, 1941. One female; S. and D. Mulaik. 


Genus Serrona, new 


Differing from Brachygeophilus in having the mesal margin of the 
claws of prehensors finely serrate except toward apices. A supple- 
mentary labroid margin, accompanied by a less sclerotized middle 
piece of the labrum proper, may also be of generic significance. No 
ventral pores. Last sternite broad. Coxal pores large, two on each 
side. 


Genotype.—Serrona kernensis, new species. 


Serrona kernensis, new species 

The color is yellow, in considerable part of a reddish tinge. 

Anterior portion of head subquadrate, but little narrowed forward 
from frontal level. Hairs of clypeal region few, short and fine. Lateral 
pieces of labrum considerably overlapping the ends of the median piece, 
the teeth of which are pale and not strongly developed. 

Claws of prehensors when closed not, or but little surpassing anterior 
margin of head; serrations along mesal margin fine, distally blunt, 
regular; armed at base with a small but distinct tooth. Other joints of 
prehensors not armed. 

Last ventral plate broad. Coxal pores partly free, the anterior 
of each pair larger than the posterior. 

Anal pores present, freely exposed. 

Distal segments of anal legs broken off in type. 

Pairs of legs, 63. 


Locality.—California: Two miles west of Kernville, March 
18, 1941. One specimen taken by S. and D. Mulaik. 


Geophilus sequoia, new species 

Dorsum showing in part a geminate but rather obscure dark stripe 
much as in G. rubens. 

Cephalic plate broad, widest behind; with a distinct frontal suture. 
Prebasal plate exposed. 

Claws of prehensors when closed extending much beyond anterior 
margin of head; its joints wholly unarmed within. Prosternum with 
chitinous lines strongly developed except at anterior end. 

Median division of labrum especially broad, bearing about 10 teeth. 
Outer division of first maxillae with two articles exclusive of coxal plate; 
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of these the apical is broadly rounded and densely setose; bearing 
externally two long lappets. Two distal articles of second maxillae 
densely setose on mesal surface; claw straight and smooth. 

First spiracles large, elliptic, others gradually decreasing in size in 
going caudad and gradually assuming a circular form. 

Sternites with ventral pores in a transverse band over caudal border. 

Last ventral plate very wide, covering the composite coxal pits, or 
the posterior one partly exposed. 

Anal legs long, with claws well developed. 

Pairs of legs, 65 in both types. 

Length, about 58 mm. 


Locality.—California: One mile east of Hammond. Two 
males taken March 20, 1941, by S. and D. Mulaik. 


Genus Caliphilus, new 


Resembling Arenophilus in the abortion of the claw of the anal 
legs, but this represented in Caliphilus by a straight, short, bristle-like 
terminal rudiment in place of the small membranous eighth article 
present in Arenophilus. It also differs in having the last ventral plate 
narrow and the coxal pores small and numerous. Anal pores present. 
Ventral pores numerous, in a transverse band behind middle of sternite. 
Labrum tripartiate, the middle piece widely separating the pectinate 
lateral pieces, its teeth stout. Claws of prehensors when closed extend- 
ing beyond front margin of head as in Arenophilus but in genotype, at 
least wholly unarmed within. Chitinous lines present, but not complete 
in the type. 


Genotype.—Caliphilus alamedanus, new species. 


Caliphilus alamedanus, new species 


The claw or joints of the prehensors unarmed within. Claws of the 
prehensors when closed extending well beyond front margin of head; 
prosternum with chitinous lines fine and distinct but not fully reaching 
the condyles. 

Ventral pores numerous, forming on most plates a transverse, 
somewhat diamond shaped, area behind middle of plate somewhat as in 
Arenophilus bipuncticeps. 

Last ventral plate narrow. Coxal pores small, free, about 15 on 
each side. 

Anal pores distinct. 

Anal legs with a conical tip the apex of which is extended into a 
fine, straight and short, seta-like rudiment, apparently representing 
the membranous appendage present in the other species. 

Pairs of legs, 65. 

Length, about 29 mm. 


Locality.—California: Alameda County, Castro Valley. 
One female taken in sifting material of wood rat nest, March 9, 
1941, by W. M. Pearce. 
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FAMILY CHILENOPHILIDAE 


Arctogeophilus corvallis, new species 


The types are light yellow, with head but little darker. 

The single clypeal area located forward, not sharply defined, its 
smaller areas passing gradually into the larger ones of the surrounding 
region. Labrum pectinate throughout, including the median region, 
nearly as in glacialis. Lappets of first maxillae well developed. 

No frontal suture present on head. Head overlapping the basal 
plate. 

Claws of prehensors when closed equalling or slightly surpassing the 
anterior margin of the head. Femuroid with a distally rounded tooth 
at distal end, claw with a somewhat similar distally blunt one at base, 
and the two intervening articles each with a smaller, more nodular 
tooth. 

Spiracles all circular. 

No ventral pores. Last ventral plate narrow. Coxal pores small, 
8 to 12 on each side. 

Anal pores present. Anal legs ending in claws which are of much 
reduced size but otherwise nearly normal in form. 

Pairs of legs, 55-57. 

Length, 26 mm. 


Locality.—Oregon: Six miles west of Corvallis on Oak 
Creek, May 9, 1936. Three specimens taken by J. C. 
Chamberlin. 

A much less robust species than the Californian A. melano- 
notum with claws of anal legs weak instead of robust and the 
pairs of legs fewer in number. On the other hand, the pairs 
of legs are more numerous than in A. glacialis of Alaska, 55-57 
pairs as against 39, etc. 


Taiyuna idahoana, new species 


Head widest anteriorly, narrowing strongly to caudal end; long, 
frontal suture clearly evident. 

Prebasal plate not exposed Basal plate relatively long. Claws of 
prehensors when closed reaching to about distal end of first antennal 
article; femuroid with a small, nodular tooth at distal end and claw at 
base with a similar one. 

No ventral pores present. 

First spiracle vertically elliptic, greatly exceeding the second in size. 

Last ventral plate of intermediate width, narrowed caudad. Coxo- 
pleural pores about 15, small, adjacent to ventral plate and to dorsal 
plate with one pore on side isolated. 

Anal legs in male moderately crassate; ending in a rather weak claw. 
Pairs of legs in male holotype, 69. 
Length, 53 mm. 
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Locality.—Idaho: Idaho County. From next ‘‘No. 120” 
of burrowing owl, Speotyto, June 14, 1939; one male. 

Distinguished from 7. occidentalis of California in the shape 
of the head, which is more strongly narrowed caudad, and in 
having claws on the anal legs. 


Taiyuna moderata, new species 

Head longer than broad, all corners well rounded; caudal margin 
straight, or nearly so. Basal plate a little overlapped by the cephalic, 
its exposed portion relatively long. No frontal suture. 

Claws of prehensors when closed surpassing anterior end of cephalic 
plate, about even with distal end of the first antennal article. Claw 
armed at base within the femuroid also with a well developed tooth at 
distal end. 

Spiracles all circular, the first moderately enlarged. 

Last ventral plate moderately narrow. Coxal pores small, 4-7 on 
each side, one or two being covered by the ventral plate. 

Anal legs clawless, the last article terminating in a slight, acute, 
membranous point. 

Pairs of legs, 49. 

Length, about 15 mm. 


Locality.—California: Hastings Reservation. Female holo- 
type taken by Dr. J. M. Linsdale January 30, and a female 
paratype February 22, 1941. Also in Sequoia National Park, 


12 miles northeast of Hammond; six specimens taken by the 
Mulaiks, March 21 and 22, 1941. 

Readily distinguished from 7. occidentalis, occurring also in 
same region, by the much smaller number of legs, and in the 
form of head, etc. 


FAMILY SONIPHILIDAE 


Genus Harmostela, new 


Median portion of labrum bowed down as usual, with the median 
teeth directed ventrad and lateral portions pectinate much as in Soni- 
philus. Differing from this genus and resembling Poaphilus in having 
the claws of the prehensors extending beyond front margin of head; 
claw armed at base. Chitinous lines present on prosternum. Ventral 
pores absent. Last ventral plate wide. Coxal pores large, two on 
each side. Anal leg with a long, slender, peg-like seventh article 
replacing the claw. 


Genotype.—Harmostela hespera, new species. 


Harmostela hespera, new species 


Yellow, with head and prehensors light chestnut. 
Head longer than broad; the sides convex and corners oblique; 
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caudal margin straight. No frontal suture present, but the frontal 
region paler. 

Basal plate long, the head touching it but scarcely overlapping it. 
Claws of prehensors when closed reaching to about the middle, or a 
little beyond, of the first antennal article; basal tooth small. 

Spiracles circular, the first but little enlarged. 

Last ventral plate broad, trapeziform, with the sides moderately 
convex. Coxal pores large, covered by the border of sternite. 

Anal pores present. 

Anal legs consisting of eight articles (seven beyond coxopleura) 
of which the ultimate is a thin, subcylindrical appendage apparently 
replacing a claw. 

Pairs of legs, 57-59. 

Length, about 28 mm. 


Locality.—California: Hastings Reservation. Two females 
taken one each on March 1 and 10, 1941. Dr. J. M. Linsdale. 


FAMILY SCHENDYLIDAE 


Nyctunguis arcochilus, new species 


Distinguished from other known species in the evenly arched 
labrum, the arch embracing the entire length, leaving no convex portion 
toward ends; teeth numerous, uniform, distally rather more rounded 
than usual; pectinations apparently absent. 

Clypeal region uniformly areolate, the areas evenly hexagonal. 
A pair of setae toward anterior border and a transverse series about 
half-way between labrum and anterior margin. 

Claws of second maxillae pectinate as usual. The first maxillae 
much as usual, the inner division relatively small, biarticulate, with 
only two ventral setae so far as can be seen; outer division or palpus 
very thick, biarticulate, the distal article broadly rounded, almost 
hemispherical, the basal not showing a distinct lobe toward mesal side 
such as present, e. g., in dampfi; coxal plate large, its anterior margin 
concave at middle, convex laterally. Prehensors of usual form without 
trace of teeth or joints and with no chitinous lines. 

Ventral pores on anterior sternites in a distinct, undivided circular 
area at middle of plate, the area small on first several plates but near 
eighth and immediately following segments the pores more numerous 
and spread over much of plate, and with the area not definitely limited. 

Last ventral plate conspicuously trapeziform. The two ventral 
pores on each side of moderate size, unusually close together. 

Number of pairs of legs in the female holotype, 39. 

Length of holotype, about 15 mm. 


Locality.—Taken at Laredo, Texas, on a bromeliad imported 
from Mexico, July 13, 1938. One female. 

Distinguished by small number of pairs of legs, the distribu- 
tion of the ventral pores and especially the form of labrum and 
its teeth. 
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Nyctunguis vallis, new species 


The holotype is pale, almost white, excepting the head and antennae 
which are pale chestnut, the antennae contrasting strongly in its darker 
color with the legs. 

Head a little longer than wide, its anterior margin obtusely angular, 
the posterior truncate. Basal plate concavely excavated in front 
leaving the prebasal plate exposed at the middle. 

Joints of prehensors unarmed within; the claws slender, when 
closed even with the anterior margin of the head. 

Anal sternite broad as usual, sides converging caudad. Anal legs 
in male much longer and thicker than the penult, narrowing distad; 
terminating in well developed claws. 

Pairs of legs, 45. 

Length, about 15 mm. 


Locality.—California: Carmel Valley, Hastings Reservation. 
One specimen taken March 9, 1940, by Dr. Linsdale. 

This species resembles N. heathi, the type of which was 
taken on Cypress Point, but is at once distinguishable in having 
the prebasal plate clearly exposed. 


Nyctunguis apachus, new species 


Cephalic plate longer than wide; widest a little behind level of 
clypeus from where narrowing forward and more strongly caudad; 
frontal suture absent. Labrum strongly arched at middle, the curve 
flattening out on each side, the line running caudoectad; the evenly 
curved middle portion embracing about one-third of length, dentate, 
the teeth typically 12 in number, the lateral portions with a few fine 
pectinations. Claw of second maxillae normally pectinate. Outer 
division of first maxillae thick, biarticulate, the distal article broadly 
subconical, inner division small, with two ventral setae in type. 

Basal plate widely overlapped by the cephalic, the exposed portion 
consequently very short in comparison with the width. Joints of pre- 
hensors all unarmed; prosternum unarmed and without chitinous lines. 

Ventral pores numerous mostly in an anterior median area and a 
larger posterior area which, especially in middle region of body, tend to 
be confluent in a longitudinal band each side of middle, but the areas 
more or less irregular. 

Last ventral plate wide, trapeziform, the caudal margin straight 
and the lateral margins also straight except for gently curving ends. 
The two coxal pores on each side of normal size, completely covered by 
the sternite. 

Anal legs in the female holotype slender, but thicker and much 
longer than the penult pair. 

Pairs of legs, 41-45. 

Length, about 15 mm. 


Locality.—Arizona: 38 mi. south of Ajo, one female, the 
holotype, taken January 4, 1941; 20 miles south of Ajo, a 
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female paratype with 41 pairs of legs taken on the same date; 
and a female with 45 pairs of legs taken at North Sasaba on 
January 1, 1941. All collected by S. and D. Mulaik. 

In comparison with JV. archochilus, which this species resem- 
bles in the small number of legs, differing obviously in details 
of labrum, in the arrangement of the ventral pores, etc. Very 
characteristic is the unusually short basal plate. 


Nyctunguis auxus, new species 


Pale yellow, with head and prehensors chestnut. 

Head longer than wide in about ratio 9:7; corners well rounded; 
widest near level of mandibles. Antennae slightly less than 2.25 times 
as long as the head. 

Labrum shaped something as in apachus but the arch higher at mid- 
dle and the median dentate division much shorter in relation to the 
pectinate lateral divisions, typically bearing 10 teeth. 

Head slightly overlapping the basal plate the exposed portion of 
which is relatively long, being about 2.25 times as wide across caudal 
end as the length. Prehensors when closed scarcely surpassing the 
anterior margin of head; its articles unarmed within as usual. 

Ventral pores chiefly in a subcircular area just behind middle of 
sclerite. 

Last ventral plate of usual form and proportions; coxal pores large, 
2:2. Anal legs much longer than the penult; terminal claw relatively 
slender. 

Pairs of legs, 65. 

Length, about 18 mm. 


Locality.—California; Coyote Wells. One specimen taken 
January 8, 1941, by D. and S. Mulaik. 

In large number of legs resembling NV. montereus but differing 
conspicuously from that species in the more deeply arched 
labrum with its longer, more oblique pectinate divisions. The 
characteristically long basal plate contrasts sharply with the 
exceptionally short one of NV. apachus. 


Pectiniunguis catalinensis, new species 

Yellow, without trace of the geminate mid-dorsal dark stripe present, 
e. g., in Pectiniunguis americanus. 

Cephalic plate overlapping the basal plate which is wide; anterior 
margin obtusely angular; widest in frontal region, from where moderately 
narrowed caudad; no frontal suture evident. 

Claws of prehensors when closed nearly even with anterior margin 
of prosternum without denticles. 

Mandibles with three dentate lamellae on which the teeth are 
3, 3, 4. 

Labrum evenly arched, in the type with 13 teeth on the arch and a 
few pectinations on each side of this. Ventral pores inconspicuous, 
beginning on the first sternite. 
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Last ventral plate broad, trapeziform, with the posterior side straight 
and the posterior angles not rounded, obtuse. 

Coxal pores covered by the border of the plate, composite. 

Male appendages of last segment conspicuous, with basal joint long 
and cylindrical and the second one subconical, distally rounded and 
setose. 

Anal legs in male conspicuously crassate, the third and fourth joints 
thickest. 

Pairs of legs, 55. 

Length, about 38 mm. 


Locality.—California: Catalina Id., one male taken ‘‘under 
stone near Black Jack,’’ November 11, 1927. 


Genus Parunguis, new 


Differing from MNyctunguis in lacking ventral pores. Labrum 
entire, arched, with stout teeth over middle region and a few pectinae 
at eachend. First maxillae lacking lappets. Claw of palpus of second 
maxillae pectinate. 

Last ventral plate broad. Coxal pores large, two on each side. 
Anal pore present. Anal legs with claws. In holotype, some of the 
anterior sternites with a median caudal process filling into an excavation 
in anterior border of succeeding sternite. 


Genotype.—Parunguis kernensis, new species. 


Parunguis kernensis, new species 


Yellow of a pale but distinct greenish tinge. An obscure dark line 
along mid-dorsum. Head and antennae orange colored. 

Head longer than wide; sides convex, incurving strongly over 
posterior corners; width greatest a little in front of middle. Frontal 
suture not present. 

Labrum widely and rather deeply arched, with stout teeth over 
middle and pectinations at the side. Mandibles with dentate lamella 
divided into three blocks, the teeth on which as nearly as can be made 
out are 3, 3, 5 (4). Claw of palpus of second maxillae closely pectinate. 
Palpus of first maxillae proportionately thick as compared with the 
rather small inner lobe; no lappets present. 

Prebasal plate exposed at middle. Basal plate short and broad, the 
anterior margin concave. Claws of prehensors when closed not sur- 
passing anterior margin of head; joints unarmed within. Chitinous 
lines not present. 

Spiracles all circular, the first not specially enlarged. 

No ventral pores obvious. 

Last ventral plate broad. Coxal pores 2 X 2, large, covered by 
sternite or nearly so. 

Anal pores not detected in holotype. 

Anal legs of male strongly crassate; ending in a very small claw. 

Pairs of legs, 47-49. 

Length, 20 mm. 
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Locality.—California: Kern County, 4 miles east of Glen- 
ville. March 19, 1941. Four males and one female taken by 
S. and D. Mulaik. 


Genus Serrunguis, new 


Differing from known species of the European genus Brachyschendyla 
in having the claws of the prehensors finely dentate or serrulate over 
entire mesal margin except toward tip. No clypeal areas. Labrum mod- 
erately incurved and strongly dentate. Claws of palpi of second maxillae 
smooth. Dental plate of mandibles strongly developed. No ventral 
pores present. Coxal pores 2:2. Anal legs with a slender apical article 
in place of claw. 


Genotype—Serrunguis paroicus, new species. 


Serrunguis paroicus, new species 


Pale yellow with head and prehensors chestnut. 

Head longer than wide, with the lateral margins gently convex, 
widest at level of labrum. Frontal suture absent. Antennae about four 
times as long as the head; ultimate article as long as the two preceding 
taken together. Labrum in form of wide arc which is evenly concave 
except at middle where a little convex; dentate throughout, with teeth 
directed nearly ventrad. Dentate block of mandibles partite two 
divisions alone detectable in holotype. Claw of palpus of second maxillae 
smooth, the margin bearing neither teeth nor setae. 

Prebasal plate not exposed. Claws of prehensors when closed a little 
surpassing anterior margin of head; serrulation of inner margin fine but 
distinctly developed; claws armed at base with a small tooth, the other 
joints unarmed. Anterior margin of prosternum unarmed; no trace 
of chitinous lines. 

No ventral pores detected on the sternites. Last ventral plate wide. 
Coxal pores two on each side at edge of sternite, these simple and of 
moderate size. 

Anal legs with a somewhat membranous seventh article in place of a 
claw, this article slender, cylindrical; moderately inflated in the male 
holotype. 

Pairs of legs, 65. 

Length of larger specimen, about 23 mm. 


Locality.—California: Mountain Springs. Two specimens 
taken January 8, 1941, by S. and D. Mulaik. 


FAMILY HIMANTARIIDAE 


Genus Garriscaphus, new 


Apparently allied to the himantariid genus, Gosiphilus, but differing 
superficially in having the chitinous lines of the prosternum weak or 
absent and in having a small tooth at base of claw. Head short and 
broad, concealing the prehensors from above and overlapping the basal 
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plate. No suprascutella present. Ventral pores in a sharply defined 
transverse area on middle of sternites as in Gosiphilus. Anal legs 
without claws. 


Genotype.—Garriscaphus oreines, new species. 


Garriscaphus oreines, new species 


Yellow, with the head light orange. 

Body constricted over several segments back of the head. Head 
broader than long, broadest in middle in front of which broadly sub- 
triangular, with apex somewhat rounded. No frontal suture. 

Claws of prehensors when closed not attaining front margin of head. 
Minute tooth at base of claw distinct, black. Front margin of pro- 
sternum straight. 

Spiracles circular. 

Area of ventral pores just back of middle line of sternite, transversely 
oblong with anterior margin convex and posterior more deeply concave. 

Last sternite broadly trapeziform. Coxal pores small, along border 
of sternite. 

Anal legs in female slender. Anal legs of the male crassate, clavate, 
the distal joint being thickest and somewhat longer than the two 
preceding articles together. 

Pairs of legs, 47 in both male and female. 

Length, about 26 mm. 


Locality.—California: Twelve miles northeast of Ham- 
mond, California. March 22, 1941. One female and one male 
taken by S. and D. Mulaik. 


Garriscaphus amplus, new species 


Body and legs yellow throughout. 

Head proportionately small, broad, overlapping the basal plate. 
Antennae flattened and contiguous at base as usual. 

Claws of prehensors when closed not surpassing anterior margin of 
head; a low, broad scarcely evident elevation at base representing the 
tooth. Prosternum with a very short, weak line running caudoectad 
from condyle to suture and probably representing the chitinous line of 
related genera. 

Spiracles vertically elliptic, gradually decreasing in size from in 
front caudad. 

Ventral pores in a sharply defined, transversely oblong area. 

Last sternite broad, narrowing caudad. Pores small, arranged along 
and beneath the sternite. 

Anal pores not evident. 

Anal legs clawless. In female not specially thickened. 

Pairs of legs, 155. 

Length, about 112 mm. 


Locality.—California: Two miles west of Kernville. March 
18, 1941. One female taken by S. and D. Mulaik. 








THE SPECIES OF NYSSORHYNCHUS CONFUSED UNDER 
TARSIMACULATUS GOELDI, AND A NEW NAME, 
A. EMILIANUS, FOR ONE SPECIES FOUND 
IN PARA, BRAZIL (DIPTERA, CULICIDAE)' 


W.H. W. Komp, 
Senior Medical Entomologist, 
U. S. Public Health Service 


There exists in the American tropics a complex of Anopheles 
mosquitoes of the group Vyssorhynchus, placed by Edwards in his 
series tarsimaculatus. Many members of this group may be readily 
separated from one another by definite characters of the male 
terminalia and larvae, but there remains a number of other 
closely related species which have hitherto been lumped under 
the name tarsimaculatus Goeldi, and which cannot be so easily 
separated. The purpose of this paper is to trace the growth of 
our knowledge of this complex, and to show that at least two, 
probably more, species have been confused under the name 
‘‘tarsimaculatus.”’ 


HISTORICAL 


In 1901 Theobald (1) described a supposed variety of 
Anopheles argyritarsis R.-D., which had a narrow black band on 
the fifth hind tarsal segment, as argyritarsis, var. albipes. In 
1903 he raised his variety to specific rank. The species A. 
albipes has been shown to be the same as A. albimanus Wiede- 
mann, and hence the name albipes Theobald falls to the 
synonymy of albimanus. 

In 1905 Goeldi (2) mentioned the species argyritarsis var. 
albipes as occurring in Bélem, Para, Brazil. He proposed to 
emend Theobald’s varietal name albipes to ‘‘tarst-maculata.”’ 

Howard, Dyar and Knab in 1917 (3) recognized that mos- 
quitoes allied to but differing from A. albimanus Wied. occurred 
in Central and South America, for which they used the name 
tarsimaculatus Goeldi, stating ‘‘Goeldi’s name Anopheles tarsi- 
maculatus was not proposed for a new species, but suggested as 
a desirable emendation of albipes. There is therefore no original 
description, but the species is figured and with the discussion 
the new name is published. We have therefore felt justified in 
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recognizing Goeldi’s name as the first valid name for the species 
before us.” 

Peryassti (4) separated the first of the valid species compos- 
ing the ‘‘tarstmaculatus’’ complex when he distinguished 
oswaldoi from ‘‘tarsimaculatus,”’ basing the distinction on the 
smaller amount of black on the second hind tarsal segment of 
his species. Costa Lima (5) also separated oswaldoi from 
‘‘tarsimaculatus,”’ using the same character, as well as the 
length of the spine on the eighth segment of the pupa. 

Root (6) in 1926 showed that albimanus could with certainty 
be distinguished from the ‘‘tarsimaculatus’’ complex by char- 
acters of the male terminalia, thus disposing of the former idea 
that ‘‘tarsimaculatus’’ was a variety of albimanus. But Root 
was apparently dealing with the species now known as oswaldoi, 
a species which he did not recognize. 

In 1932 Curry (7) showed that two distinct varieties of the 
tarsimaculatus complex occurred in Panama, one, which he 
calls var. aquacaelestis, breeding in fresh water, and the other, 
called var. aquasalis, breeding in brackish or slightly saline 
water. Curry mentioned the possibility that his var. aqua- 
caelestis might be Peryasst’s oswaldot, a probable contingency, 
but one which has not yet been definitely proved. Curry 
showed that the two forms occurring in Panama could be 
separated by means of characters of the male terminalia. 
Rozeboom (8) showed that Curry’s two forms could be dif- 
ferentiated on egg-characters. (Observations reported in the 
present paper show that the Panama form called ‘‘variety 
aquasalis”’ by Curry (7) and ‘‘tarsimaculatus”’ by Rozeboom (8) 
is a distinct species of the tarsimaculatus complex, not a variety, 
and should be called aquasalis Curry.) 

Townsend (9, 10, 11) pointed out that many races and 
varieties probably existed in the supposed valid species of the 
Nyssorhynchus group, as noted in the course of his work in 
Boa Vista (Fordlandia), on the Rio Tapajos, Brazil. Appar- 
ently he was not equipped to deal with the taxonomy of the 
Culcidae, as he states definitely that albimanus occurred in his 
region, in which no other worker has ever found it. He remarks 
that his ‘‘mounts of the male terminalis appeared to show the 
lobules of the fused dorsal lobes’’ of albimanus. These mounts, 
now in the U. S. National Museum, labeled albimanus by 
Townsend, have been examined by the writer, who found them 
to be triannulatus Neiva and Pinto (=bachmanni Petrocchi). 








1941] Komp: Nyssorhynchus 793 


Townsend also remarks that his albimanus is ‘‘apparently a 
race of albimanus and the same form called tarsimaculatus by 
Goeldi and figured by him on Plate O of his ‘‘Os Mosquitos no 
Para’.’’ (The form found in Para is a good species of the ¢arsz- 
maculatus complex, and not at all related to albimanus, which 
has never been found in any part of Brazil.) 

He plunged the subject into confusion by making several 
unwarrantable assumptions regarding Goeldi’s ‘‘tarsimacula- 
tus,”’ such that the mosquito population of Para had changed in 
the last thirty years (since 1905), so that ‘‘tarstmaculatus’’ and 
darlingt now replace albimanus and albitarsis respectively. 
Neither of these two latter species has ever been found in 
Bélam, Para, the scene of Goeldi’s labors. 

But Townsend pointed out that a strict adherence to the 
rules of nomenclature necessitated the abandonment of Goeldi’s 
new name ‘‘tarsimaculatus’’ for any member of the complex, a 
statement with which the writer reluctantly agrees, and which 
will be discussed later in this paper. 

The tarsimaculatus complex has been studied by Gabaldon 
et al. in Venezuela, who showed that two additional species 
could be separated out, which he called A. nunez-tovari and 
A. rangeli (12, 13). Ayroza Galvdo (14) carefully went over the 
evidence presented by most of the authors who had worked 
with the complex, and came to the conclusion that six varieties 
of the complex occurred in Brazil, which he called tarstmaculatus 
Goeldi, tarstmaculatus oswaldoi Peryasst, tarsimaculatus of 
Root, and oswaldoi oswaldoi, oswaldoi metcalfi, and oswaldoi 
noroestensis. 

Some of Ayroza Galvado’s varieties seem founded on good 
evidence, but others are based on assumptions that cannot be 
proved. For instance, oswaldoi metcalfi is stated to be the form 
described by Root (6), with the second hind tarsal segment not 
less than 25 per cent black, and with eggs which do not show 
the oval elevations of the exochorion on the lateral and inferior 
faces, but instead have little stars formed by eight or ten lines 
radiating from an imaginary center, as described by Root. The 
oval elevations found on the eggs of all the known members of 
the tarsimaculatus complex may appear as Root had described, 
depending on various factors such as the intensity of illumina- 
tion, degree of magnification, and the age and condition of the 
egg. Galvado states that he is not sure that metcalfi is a valid 
variety of oswaldot. 
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Ayroza Galvao (14) obtained male and female specimens of 
a species of the tarsimaculatus complex from the Rio Parauari, 
Rio Maués, and Rio Maracapari, tributaries of the Amazon in 
the interior of Brazil. No ecological data accompanied this 
material, but it was believed to be the same species with which 
Goeldi worked in Belém, although the localities from which the 
material came were some 800 to 1000 miles inland from Belém, 
which is at the mouth of the Amazon. (This material is prob- 
ably of a new species, to be described by Rozeboom and Gabal- 
don). He later obtained material from Belém, but apparently 
believed that it was the same as Curry’s species aguasalis from 
Panama (15). (This material is emilianus, described later in 
this paper.) 

None of the workers cited above took into consideration the 
possibility that the species from Belém, Para, might be different 
from anything hitherto described. In order to clarify this 
point, a visit was made during April, 1941, to Belém, for the 
purpose of obtaining material of Goeldi’s species from the type 
locality. The life-history and ecology of Goeldi’s species were 
worked out, and it was found to be distinct from oswaldoz, 
nunez-tovari, rangeli, or the so-called ‘‘tarsimaculatus”’ of Curry 
and Rozeboom (=aguasalis Curry). In order to obviate 
further difficulties in the nomenclature of the species of this 
difficult group, the species found in Para, with which Goeldi 
worked in 1905, is here described and renamed. The necessity 
for such a renaming of the species is considered later in 
this paper. 


Anopheles (Nyssorhynchus) emilianus, new species 


Egg.—Of the usual Nyssorhynchus type, with lateral floats covering 
most of the dorsal surface, except in an elliptical area at the anterior 
(larger) end, a very narrow central area between the floats, and a 
U-shaped posterior area, the base of which almost reaches the posterior 
tip of the egg. A frill is present bordering the anterior and posterior 
areas of exposed endochorion. The ventral surface of the egg is convex, 
but the dorsal surface is almost flat, without the extreme convexity 
seen in the egg of A. aguasalis Curry. 

The measurements of the egg are: Length, 0.485 mm.; Width, 
0.1125 mm. 

Length of exposure of endochorion between frill at anterior end, 
0.0625 mm. 

Number of float chambers, 25 to 30. 

The eggs here described were obtained from females collected biting 
cattle, at a dairy on the northern outskirts of the city of Belém, a few 
hundred feet from a grassy pool in which larvae which gave apparently 
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identical adults were obtained. Four lots of eggs were obtained from 
as many females. All these lots agreed in their characters, and were 
distinct from the eggs of another species of the Nyssorhynchus group, 
probably A. oswaldoi, obtained at the same time from females which 
had a very small black ring at the base of the second hind tarsal segment. 


Fic. 1. 


Egg of A. emilianus, 
upper surface. 
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Fic. 3. 


Egg of A. aquasalis, 
upper surface. 


(From Rozeboom, 1938.) 





Fic. 4. 


Egg of A. aquasalis, 
side view. 
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Adult Female. 


Head: Proboscis long, slender, black. Palpi with terminal segment 
white, sometimes a few black scales basally; penultimate segment 
narrowly black at base and apex, middle with pure white scales; ante- 
penultimate segment black, sometimes with scattered white scales on 
dorsal surface, the extreme apex white. Second segment with out- 
standing black scales, a few white scales at extreme tip. 

Antenna with torus dark, with a few white scales. Flagellar segments 
with gray tomentum, the basal segments with a few white scales. 

Vertex with a tuft of long white setae, mixed with shorter curved 
white scales, overhanging the clypeus. 

Occiput with many broad white truncate scales centrally, the sides 
with similar dark brown scales. A few small white scales on anterior 
eye-margins. 

Thorax: Mesonotum dark gray, with a central darker line extending 
from anterior promontory to antescutellar space. Three dark spots 
on disk, two on each side posterior to lateral fossae, the third on ante- 
scutellar space, extending onto scutellum. Anterior promontory with 
a small tuft of white setae and elongated white scales. Disk of meso- 
notum covered with curved white scales, mixed with long dark setae; a 
patch of long white setae and elongated white scales before wing-root. 
Scutellum crescent-shaped, with short white scales and very long dark 
setae. Halteres with stem pale, knob black, with black scales below, 
the upper surface outlined with white scales. 

Abdomen: Dark brown, clothed with long brown hairs; the tergites 
dorsally with triangular patches of yellow scales with a brassy luster. 
Lateral scale-tufts of broad brown scales on second to seventh segments. 
Sternites with a tuft of brown scales on each side of median line on 
segments 2 to 7, these brown scales preceded by a few white scales on 
segments 5 to 7. Eighth segment and cerci with cream-colored and 
brown scales. 

Legs: Fore femur black, with an incomplete white basal ring, 
broadly yellowish on apical third beneath, a few light scales at extreme 
tip. Fore tibia black above, yellowish beneath, a few light scales at 
extreme tip. First fore tarsal segment yellowish below, black above, a 
narrow white apical ring. Second and third segments black with 
narrow white apical rings, that on third segment broadest. Fourth 
segment all black; fifth segment basally black, apically white. 

Mid femur black above, yellowish below; laterally a light streak; 
two broad white spots before apex. Mid tibia black above, yellow 
below, a narrow white apical ring. First, second, and third mid tarsal 
segments black, with a narrow white apical ring. Fourth and fifth 
segments all black. 

Hind femur black above, broadly yellowish below nearly to tip. 
Outer aspect with a long white streak ending in a broad white spot 
near apex; a few light scales at extreme tip. Hind tibia black above, 
broadly yellowish below, a few light scales at extreme tip. First hind 
tarsal segment black above, narrowly yellow below, a very small white 
spot at extreme tip. Second segment very slightly less than half black 
basally, the apex white. Third and fourth segments all white. Fifth 
segment white, with a narrow black basal ring. 
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Wings: Of the usual Nyssorhynchus type, and quite variable. 
Spot B 2 (second white spot from base of wing) usually broader than 
preceding black spot, sometimes the same size, and rarely somewhat 
smaller. In 11 specimens examined, spots M 1 and M 2 (the fourth 
and fifth spots beyond the base of the wing, respectively) were present. 
Third vein white with two small black spots near each end. Sixth 
vein white with two black spots, one near base, the other before tip. 


Larva (4th Stage). 


Head: Anterior internal clypeal hairs long, finely feathered, usually 
well separated at base, but space between insertion of hairs variable, 
sometimes very small. Anterior external clypeal hairs not as long as 
internals, with central shaft with many coarse branches beyond middle; 
more widely separated from internal clypeals than these are separated 
from each other. 

Posterior clypeal hairs well behind and in line with external clypeals, 
usually simple, sometimes 2- or 3-branched. 

Frontal hairs normal, much branched from central shaft; the four 
inner hairs equidistant, the outer pair well separated from these, inserted 
somewhat anterior to the others. 

Inner occipital hair small, 3- or 4-branched, set well behind outer 
occipital hairs, well inside suture. 

Outer occipital hairs set close to suture, larger, longer, 3- or 
+-branched. 

Antenna with shaft thickly spined; tuft small, 6- or 7-branched 
from central shaft; inserted on dorsal surface, about one-third distance 
from base to tip. Sabres long, serrate on one margin, pointed; cone 
moderate, finger long; terminal hair exceeding sabres, 2- or 3-branched. 

Thorax: Anterior submedian prothoracic hair-group arising from 
common chitinized plate; inner hair like a palmate hair, with about 
12 to 15 long, lanceolate leaflets; middle hair long, with central shaft 
strongly laterally branched; outer hair short, simple. 

Large mesothoracic hair thickened at base, strongly feathered along 
shaft. 

Small dorso-lateral hair short, simple. 

Metathoracic palmate hair present, inconspicuous, with about 12 
unpigmented lanceolate leaflets. 

Prothoracic pleural hair-group of 4 hairs, anterior pair and posterior 
ventral hair long, simple; anterior ventral hair short, split near base 
into 2 to 5 (or more) terminal branches. Spur moderate, stout, pointed. 

Mesothoracic pleural hair-group of 3 hairs; anterior pair long, 
simple; posterior ventral hair much shorter, very slender, simple. Spur 
long, stout, curved, pointed. 

Metathoracic pleural hair-group of 3 hairs, anterior pair long, the 
anterior dorsal hair sometimes split at tip (noted in 5 of 10 larvae 
examined); anterior ventral hair simple; posterior hair short, the tip 
usually split into two branches. Spur long, stout, pointed. 

Abdomen: Seven pairs of dorsal palmate hairs present on first seven 
segments; those on first segment very small, unpigmented, with about 
12 lanceolate leaflets, each about half as long as those of palmate hair 
on 4th abdominal segment. 
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About 20 to 25 elements in each tuft beyond first segment, each 
element very narrow, lanceolate, pointed. 

Antepalmate hair on 4th segment strong, simple. 

Antepalmate hair on 5th segment strong, usually bifid. 

Respiratory apparatus normal; the lateral anterior wings of the 
median plate variable but are usually short, wide, and extend to the 
rim of the spiracular openings. 

Pecten with about 16 teeth, irregularly long and short, spined at base. 

The anal segment is normal, with no characters of value in 
classification. 

Pupa: Of the usual Nyssorhynchus type, the posterior lateral spine 
of the 8th abdominal segment long, slender, pointed. 


Male Terminalia. 


Side-piece (coxite) of the usual Nyssorhynchus type. Parabasal 
spine relatively short, thick, the tip somewhat recurved and pointed, 
inserted in a long pedunculated tubercle. The two parabasal spines 
longer, with flattened tips, inserted in two tubercles, at about the basal 
third of the side-piece. Internal spine very long, slender, cylindrical, 
the tip curved towards base of terminalia, inserted in a slightly pro- 
truding tubercle on the dorso-internal aspect of the side-piece. 

Clasper (style) of the usual Nyssorhynchus type, with a few setae 
on the outer aspect before the tip. Terminal spine long, about 0.03 mm., 
pointed. 

Mesosome without leaflets. The membranous tip is somewhat 
longer than wide, deeply excavate within; length of tip, from the two 
incurving triangular parts at base, to apex = 0.045 mm., width of tip 
at widest point 0.04 mm. (In Anopheles aquasalis Curry the corre- 
sponding measurements are: Length, 0.038 mm.; width, 0.04 mm.). 
The proportion of length to width in emilianus is 1.09 to 1, while in 
aquasalis the length is to the width as 0.91 is to 1. 

Fused ventral lobes of claspette (which are dorsal in position) com- 
posed of a tent-like structure, with median apical sulcus, and two long 
basal lobules fringed with sparse long hairs from free margin. The 
length of these hairs is about 0.05 mm., while in aquasalis they are 
fewer and about 0.038 mm. long. The hairs on both sides of the median 
cleft between the two basal lobules are finer and extend nearer the free 
edge of the basal lobules than they do in agquasalis. The pre-apical 
plate, which is situated at the apex of the cleft between the two basal 
lobules, is apparently slightly elliptical, with the long axis oriented in a 
median line. The median flattened chitinized strip, which supports 
the tent-like structure of the fused lobes, and which is attached basally 
to the side-pieces, and apically just below the pre-apical plate, is finely 
sculptured along its entire length. 

Dorsal lobes of the usual Nyssorhynchus type, consisting of a pedicel 
bearing at its apex three long, curved, pointed, striate filaments, widened 
basally, with median vein. 

Anal lobes as usual in Nyssorhynchus, the membrane rugose, without 
pilosity, supported by paired chitinized paraprocts on inner aspect. 
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Ninth tergite membranous centrally, fine-pilose on most of surface, the 


pilosity longest at angles nearest anal lobes. Ninth sternite narrow, 
with basally-projecting rounded projection. 


0 





Fic. 5. Mesosome of A. emilianus. 
Fic. 6. Fused claspette lobes of A. emilianus. 
Fic. 7. Mesosome of A. aquasalis. 
Fic. 8. Fused claspette lobes of A. aquasalis. 


Type locality: Belém, Para, Brazil. 

Type material: Holotype male, reared from larvae collected 
in a grassy pool on the northern outskirts of Belém, Para, 
Brazil; allotype female, from same locality; a series of three 
males and three females, also reared, are paratypes. Collector, 
W. H. W. Komp. Date of collection: April 14, 1941. Types 
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deposited in the U. S. National Museum, together with mounted 
larvae from the same pool from which the type series was 
obtained. 


NECESSITY FOR RENAMING THE SPECIES HITHERTO CALLED 
TARSIMACULATUS 


The reason that a new name for Goeldi’s material is required 
is that Goeldi violated one of the rules of nomenclature by 
proposing an emendation of a valid specific name. Article 32 
of the International Rules of Zoological Nomenclature states: 
‘“‘A generic or specific name, once published, cannot be rejected, 
even by its author, because of inappropriateness.’’ In the 
present case, the name in question is argyrotarsis, var. albipes. 
Goeldi proposed to change the name albipes to ‘‘tarsi-maculata,”’ 
because albipes was too similar to the name of a related species, 
albitarsis. This is proved by Goeldi’s statement on page 133 of 
‘‘Os Mosquitos no Para,’’ which reads ‘‘Nesta occasiao nao 
posso esquivar-me de formular uma queixa contra o tal termo 
‘albipes,’ que em vez de ajudar o discernimento de certa forma 
e a retencao do nome, contribue antes para confundir, tanto 
mais que tem de navegar ao lado do termo ‘albitarsis’ pela 
especie typica. Nao sao afinal das contas ambas tanto ‘albipes’ 
como ‘albitarsis’ ? Porque nao recorrer a uma designacéo que 
elimine, de uma feita, a confuséo, escolhendo por exemplo 
‘tarsi-maculata’?’’ Which being translated reads ‘‘At this 
juncture I cannot avoid voicing complaint against such a term 
as ‘albipes.’ Instead of helping in the differentiation of a 
certain type and in the retention of the name, it rather increases 
confusion. This is especially so since it must accompany the 
term ‘albitarsis’ for the typical species. In the last analysis, 
are not both species ‘albipes’ as well as ‘albitarsis’? Why not 
resort to some designation which shall remove at once the 
confusion, selecting, for instance, ‘tarsi-maculata’ ?’’ There is 
no possibility that Goeldi believed that he was describing a new 
species, and nothing can be found in his paper which can lead us 
to believe that he thought his material was new. Thus the 
contention of Galvao and Lane (14) that Goeldi’s name is valid 
is incorrect, as they quote an inapplicable portion of the Inter- 
national Code: ‘Article 21. The author of a scientific name is 
that person who first publishes the name in connection with an 
indication, a definition, or a description . . ."’ They omit any 
reference to Article 32, which has already been quoted, and 
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which applies in this instance, as Goeldi had no intention of 
describing a new species. As tarsimaculatus is albipes, and 
albipes is a synonym of albimanus, therefore tarsimaculatus is 
also a synonym of albimanus. 

Two other possible names for Goeldi’s species remain to be 
considered. One is that of the species named evansi by Juan 
Bréthes (16). This was described from males sent to Bréthes 
from Tucuman, Argentina, by N.C. Davis. Bréthes’ descrip- 
tion does not mention the appearance of the adult specimen, so 
that we have only Davis’ word for it that the material was 
tarsimaculatus. Davis has well described the errors into which 
Bréthes fell in trying to describe the male terminalis of his 
evansi. Davis (17) states ‘‘In fig. 2 of Bréthes’ paper is shown 
(A) ‘side-piece and half of the aedoeagus’. In this drawing the 
‘half of the aedoeagus’ is obviously one of the hairy protuber- 
ances found applied or attached to the fused dorsal lobes of the 
claspette (Root’s nomenclature). Fig. 2 C. is labeled ‘inner 
side of the aedoeagus’; this is not the aedoeagus, but the fused 
dorsal lobes of the claspette (Root) or the median lobe (of 
Evans). The drawings in Fig. 2, A. B. C., are evidently from 
dissected genitalia; the true mesosome is not shown, unless it 
appears in D., faintly discernible through the anal lobe. That 
the mislabeling is no accident is proved by the corroborative text. 

‘If the label ‘aedoeagus’ of Bréthes is changed to ‘the 
fused dorsal lobes’ of Root, it then becomes necessary to decide 
the species identification. It is barely possible that Bréthes was 
working with both forms, and that A and C (fig. 2) were taken 
from different specimens. But whatever may be concluded 
about the hairy lobes in A, it is certain that C does not represent 
any part of what Root called ‘strodez’. In the latter most of the 
terminal striations of the dorsal lobes flare outward, not inward, 
and the extremity is not hairy, as figured by Bréthes. Fig. 2, C, 
would be an unusual, but perhaps not impossible, view of the 
inner surface of the fused dorsal lobes of tarsimaculatus. Per- 
haps Bréthes can furnish other more convincing drawings, but, 
from the present evidence, ‘evansz’ should refer to the common 
type of tarsimaculatus found in Argentina.” 

Now from the work of Ayroza Galvao and his co-workers in 
southern Brazil, it is believed that the so-called tarsimaculatus 
of this region is composed of a number of races or varieties of 
oswaldoi. The present writer does not see how it is possible to 
refer Bréthes’ material to any one species of the complex, as 
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none of his figures bear the slightest resemblance to any known 
species, and are insufficient in themselves to enable one to place 
the species with which he was dealing. The lack of a description 
of the adult also renders this impossible. In the circumstances, 
the only possible course is to consider Bréthes’ species unrecog- 
nizable from his description, and to eliminate it from further 
consideration. Or on the basis of Galvdo’s findings, it may 
be referred to the synonymy of oswaldoi. 

The other species name which must be considered is gorgasi 
D. and K. (18). This was described from a single female in poor 
condition, collected on the Pacific side of the Canal Zone, at 
La Boca. Knab believed it to be an aberrant form of farsi- 
maculatus, differing only in the markings of the hind tarsi. Dr. 
D. P. Curry is of the opinion that gorgast should be referred to 
the synonymy of albimanus, as aquasalis has been found only 
once breeding in any large numbers on the Pacific side of 
Panama, during the twenty years of his term as Assistant Chief 
Health Officer of the Canal Zone. This was in 1937, when 
dredging operations created a brackish swamp opposite Corozal, 
in which large numbers of larvae of aguasalis Curry were found. 
On the other hand, albimanus is the commonest Anopheline of 
the Pacific side. The present writer has taken two aberrant 
specimens of albimanus in the Canal Zone, in which an extra 
black band was present on the third hind tarsal segment. He 
concurs in Curry’s belief that gorgasi should be referred to 
albimanus, not to aguasalis. At any rate, gorgast could not be a 
synonym of Goeldi’s ‘‘tarsimaculatus,’’ but rather of aguasalis 
Curry. 


ECOLOGY OF A. EMILIANUS 


Very little is known of the ecology of the new species from 
Para. It is undoubtedly widespread in the Amazon basin, but 
in view of the confusion in nomenclature which has hitherto 
existed, little that can be definitely connected with emilianus 
can be cited. 

The writer’s observations in Para showed that the species 
had a definite ecological niche. The larvae were very common 
in parts of the city of Belém, and in its suburbs. Larvae were 
found in several localities: in a grassy, sunlit pool in an unpaved 
street in the southeastern section of the city; in a small grassy 
sunlit pool at which cattle drank, on the northern outskirts in 
the edge of a grassy swamp, among water-hyacinth (Piaropus 
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crassipes) and grass; in an extensive rain-pool, grassy and 
sunlit, near the banks of the Guararé river to the north of 
Belém. All these situations possessed several ecological elements 
in common: they were all collections of fresh water, all were 
grassy, and all were open to the full sun. The associated mos- 
quito larvae found in these pools were various species of 
Uranotaenia and Culex, normal inhabitants of rain-pools. 


DISTRIBUTION OF A. EMILIANUS 


The writer believes that emilianus, breeding in fresh water, 
may be widespread in the Amazon Valley. In the Amazon 
interior, it may occur with or be replaced by another similar 
species of the complex, with mesosomal leaflets, to be described 
by Rozeboom and Gabaldon from the Rio Tapajos. Emilianus 
may also occur in British Guiana, breeding in irrigation ditches 
in the rice-fields. But in this region agualis probably also 
occurs, as a salt water form has been reported from this region 
by Cleare (19) and by Giglioli (20). Gabaldon reports aguasalis 
from Venezuela. Emilianus is not known to occur in Panama, 
the fresh water form there being probably oswaldoi, and the 
salt water form being aguasalis Curry. The species occurring 
throughout the West Indies and on the coast of Trinidad, 
B. W. I., is probably aguasalis Curry. The writer has eggs of 
aquasalis obtained from a female from the Island of St. Lucia. 
In Trinidad there may be a mixture of aquasalis, oswaldoi, and 
emilianus, and rangeli may also occur there (21). The species 
occurring on the coast of Ecuador is probably aguasalis. A. 
rangeli has been found in the interior of Colombia (Villavicencio) 
by the writer. 


DISTINCTIONS BETWEEN A. EMILIANUS AND A. AQUASALIS 


To all intents and purposes the larvae of emilianus and 
aquasalis are not separable, and both resemble those of oswaldoi 
very closely. The male terminalia are not praticularly dis- 
tinctive, although the mesosome of aguasalis has a shorter and 
broader tip than that of emilianus, and the hairs fringing the 
free margins of the basal lobules of the fused claspette lobes are 
shorter than in emilianus. These differences are subject to 
variation, and are rather indefinite. The species are most easily 
separable in the egg stage, and it is by this criterion that the 
presence of aguasalis and emilianus in any locality should be 
judged. The difference between the eggs of emilianus and 
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aquasalis can best be shown by drawings of the two eggs. In 
the egg of emilianus the upper surface is almost flat, when 
viewed from the side, while the egg of aguasalis is very concave, 
as mentioned by Rozeboom, and as shown in fig. 4 of this paper. 
The two ends of the egg of aguasalis are similarly shaped, with 
a wide exposure of the endochorion between the frills, and a 
wide central area of the endochorion is exposed between the 
floats. The two ends of the egg of emilianus are different, the 
anterior end being wider, with a frill surrounding an elliptical 
exposed area of endochorion; the posterior end has a very nar- 
row U-shaped frill surrounding a small opening, and there is 
hardly any exposure of the endochorion on the upper surface 
between the floats. The egg of emzlianus more closely resembles 
the egg of oswaldoi from Panama, shown on page 100 of Roze- 
boom’s paper (8). The frill present on the posterior end is 
absent in the egg of oswaldot. 

It is suggested that, when the specific identity of the species 
occurring in any definite region is undetermined, the non- 
committal term ‘‘a species of the tarsimaculatus complex’’ be 
used, instead of the specific name ‘‘tarsimaculatus,’’ which is 
untenable, and which refers to a complex of species. 


RELATION TO MALARIA 


Very little is known of the ability of A. emilianus to transmit 
malaria. There are two reasons for this, one being that the 
distribution of the species is unknown, so that records referring 
to emilianus are inextricably confused with those of oswaldoi 
and aquasalis; the other reason is that only a few records are 
available of dissections and malaria rates in the region around 
Belém, where emilianus is definitely known to occur. In 1930 
N. C. Davis (22) dissected 22 specimens of what he called 
tarsimaculaius from Belém, finding all negative for malaria 
parasites. Recent observations by the staff of the Instituto de 
Patologia Experimental Evandro Chagas, in Belém, show that a 
blood parasite rate of about 5 per cent is found in the population 
living in districts of the city of Belém in which emilianus is 
the dominant Anopheles. Observations made by the present 
writer in Belém showed that emzlianus did not frequent houses, 
even in the immediate vicinity of its breeding-places, and that 
it preferred the blood of cattle to that of man, which accords 
with the observations of Davis. Apparently emilianus is not 
a potent vector of malaria in its type locality. 
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THE IDENTITY OF A. EMILIANUS WITH THE SPECIES FOUND 
IN BELEM BY GOELDI 


In 1905, at the time Goeldi made his observations on the 
supposed argyrotarsis var. albipes in Belém, the systematic 
entomology of mosquitoes was in its infancy. Attention had 
been drawn only a few years previously to the role of mosquitoes 
as vectors of disease, and little was known of the methods and 
criteria now in use to differentiate closely related species. 
Goeldi’s pioneer work should be judged with these facts in mind. 

In determining the species with which he worked, too much 
emphasis should not be placed on his figures and descriptions, 
as these are not adequate to distinguish species, according to 
modern knowledge. As an instance, his excellent figure of the 
adult of argyrotarsis given in Est. II, fig. 10 of ‘‘Os Mosquitos 
no Para,’’ shows the terminal segments white, without the 
basal black bands which are present. The same may be said of 
his figures of the egg of the Para species. Goeldi states that his 
figures of the eggs are photomicrographs, but it is easily seen 
that they are drawings from photomicrographs. The elevations 
of the exochorion are not shown in the ventral view of the egg, 
and the dorsal view may have been taken from a photograph of 
a shriveled egg. Anyone who has worked with the eggs of 
Anopheles knows how delicate and fragile they are, and how 
nearly impossible it is to preserve them. In drying, the exo- 
chorion shrinks away from the endochorion, and great distortion 
results. Galvao and Lane (14) have mentioned the impossibility 
of accurately counting the float-chambers in Goeldi’s drawings. 

Emphasis should rather be laid on the relative commonness 
of the species of the group, in the region in which Goeldi worked. 
The writer’s observations made in Belém show that one species 
of the Nyssorhynchus group is the commonest sort found in the 
city. Near the site of Goeldi’s home is a large fresh-water 
swamp, as yet only partially drained, and in the rainy season 
there are numerous grassy pools in the vicinity, in which 
Anopheles larvae may be present. In such circumstances, it is 
most probable that the commonest species in the neighborhood 
of Goeldi’s home is the species that entered his house and bit 
members of his family, as he notes on page 130 of ‘‘Os Mos- 
quitos no Para.’’ The only species which fulfills these require- 
ments is the species found breeding in numbers within the city 
limits, in grassy pools of fresh water, and which is here described. 
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SUMMARY 


What was formerly considered one species of the ‘‘tarsi- 
maculatus’’ series of the subgenus Nyssorhynchus of Anopheles, 
is now known to consist of a complex of species. A history of 
the development of knowledge of this complex is given. One of 
the species forming this complex, formerly known as farsi- 
maculatus Goeldi, is shown to have an invalid name, and is here 
described and renamed Anopheles (Nyssorhynchus) emilianus 
n. sp. This new species differs from Anopheles aquasalis Curry, 
hitherto confused with emilianus, and the differences between 
the two species are shown. 

Two other possible names for the new species from Para 
are discussed, and both evansi and gorgasi are discarded for 
reasons given. 

As the species of the ‘‘tarsimaculatus’’ complex are very 
similar, and are easily separable only by examination of the 
eggs, it is suggested that in mentioning a species of the com- 
plex, the identity of which is unknown, the term ‘‘a species of 
the tarsimaculatus complex’’ be used, instead of the invalid 
and meaningless name ‘‘tarsimaculatus.”’ 

Notes are given on the ecology and distribution of the new 


’ 


species, and its identity with the species mentioned by Goeldi. 
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HOW TO COLLECT AND PRESERVE INSECTS, by H. H. Ross. Forty- 
eight pages, 53 figs. 1941. Paper bound. ILLINoIs STATE NATURAL HIsTORY 
SuRVEY Circular No. 39. Price, $0.15. 


We merely call attention to this guide for the beginner because of the excellent 
typography and good paper, and especially because of the excellent presentation 
of the subject matter by Doctor H. H. Ross and the artist Doctor Karl Otto Mohr. 
Twenty-one orders of insects are figured so clearly that the beginner has in this 
guide an excellent outline of the commoner orders of insects. Seven useful general 
entomological books are listed and there is given a list of the addresses of supply 
companies.—C. H. K 
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BRITISH WATER BEETLES, Vol. I, by FRANK BaLrour-BROWNE. Pages xx 
and 375, 89 text figures, 72 text maps, 5 plates. 514 x 834 inches. Published 
by Tue Ray Society, London. For sale by BERNARD QuaritcH, LTD., 
11 Grafton St., New Bond Street, London, W. I. England. Price $5.20, 
Canadian funds. 


This attractive and well illustrated book deals with the British Haliplidae, 
Hygrobtidae, and Dytiscidae up to and including the Hydroporini. Since a number 
of water beetles are Holarctic in distribution, the volume contains much of interest 
to American students, and the remarks on various species supposedly common 
to the two Continents show that there are still many problems to solve. 

The preface opens with the statement: ‘‘This book is not a systematic treatise 
on the British Water-beetles.’’ This is true in part, for most of the usual lists of 
synonyms are omitted; yet there are keys to the families, tribes, genera and 
species of adults, and to the families, tribes and genera where known, of larvae, 
while arguments are given for and against some subfamily and generic concepts. 
The book is divided into two parts, I: General; II: Systematic. Part I contains an 
introductory discussion of the habits, adaptations and life-cycles of water beetles, 
a chapter on their general external and internal structure, sexual dimorphism, and 
one on larval morphology. Chapter 4 is headed ‘‘Distribution,’’ and with the data 
given later under each species, probably comprises the main reason for the book; 
in the preface Professor Balfour-Browne says: ‘‘Since 1904 I have kept records of 
my captures, for the most part keeping separate lists of species taken in each spot 
in which I have collected, so that I have accumulated thousands of lists of species 
from various types of habitats. In addition, I have examined British Journals for 
records, and, through the kindness of many friends, I have collected a number of 
Mss, lists, the results of their collecting. . . . All these records I have transcribed 
into a card-actalogue under the county and vice-county headings so that I can 
produce authority for any record used in this volume.’’ A valuable part of this 
chapter and later sections is the distributional maps, one for each species, except 
a few of the commonest; each map shows the distribution as known to Balfour- 
Browne from actual specimens, in black, while records taken from the literature 
but not otherwise verified, are in stipple. Another interesting feature is the 
typomap, wherein each county in the British Isles is designated by a two-letter 
abbreviation, and placed (relative to others) in its correct geographical position; 
this results in a skeleton map in type, cheap to reproduce, the distribution of a 
given species being shown by using heavy type for the counties in which it occurs. 
Chapter 5 deals with methods of collecting and preserving water beetles. The 
directions for mounting will not appeal to American students: all specimens are to 
be glued to rectangles of bristol board. Beetles so mounted are admittedly safer 
from breakage, but to restudy them, and run them through the keys in the book, 
each one must be relaxed and remounted. Presumably identifications should be 
made prior to the original mounting, under this system. 

Part II deals with the individual species, and contains valuable notes on some 
generic concepts as well. Descriptive and habitat data are given on each species, 
and all locality records are discussed, and one is constantly amazed by the unusual 
and local publications which contain lists of British water beetles! The numerous 
figures, many illustrating key characters, cannot be too highly praised. A set 
of five excellent plates show proventricular structures, elytral sculpture viewed 
by transmitted light, and the larvae of several species of Deronectes. The keys 
to species, genera, etc., are good, but a little hard to find, for they are interspersed 
through both parts of the book. 

Several errors, typographical and otherwise, have been noticed in the text, 
and two may be cited here. On p. 109, line 18, ‘‘beneath’’ should be ‘‘between’’ 
on p. 131, Haliplus maculicollis Harris should be H. immaculicollis Harris. It is 
too bad that in the discussion of the Haliplidae, including remarks on the H. rufi- 
collis Degeer of American lists, there is no reference to Wallis’ fine revision (1933) 
of the Nearctic species of Haliplus, in which the ruficollis-immaculicollis problem 
is reviewed and illustrated. However, in a recent letter (September 10, 1941) 
Professor Balfour-Browne remarks that the manuscript for the book suffered from 
his being rushed for time, and that much had to be omitted. 

Despite a few criticisms of this nature, the book is excellently printed and 
illustrated, and contains a great deal of information of interest to American 
workers.—HvuGu B. LEEcH. 











A GAZETTEER OF ENTOMOLOGICAL STATIONS 
IN ECUADOR 


F. MARTIN BRowN 
Colorado Springs, Colorado 


For many years I have been interested in the z06-geography 
of the Andes. While in Ecuador in 1938-39 I sent to Dr. 
Clarence H. Kennedy a few notes about the stations occupied by 
William Clarke-Macintyre in the Valley of the Rio Pastaza. 
Dr. Kennedy suggested that upon my return I write a longer 
paper covering as many of the stations that have been collecting 
points for entomologists in Ecuador as I could list. I here 
present that paper. It is not complete but it does cover a great 
many of the localities that to most students of zodlogy are 
merely funny names. I have tried to assign most of the places 
to some faunal zone. Where such information is omitted it is 
because I do not know what conditions prevail at the station 
and hesitate to guess. Ecuador is full of paradoxes. I hope I 
have not made any errors of commission, I know that I have 
made errors of omission. I will be grateful for any additional or 
correctional information that readers care to send me. Eastern 
Ecuador is one of the least known areas of its size in the Western 
Hemisphere. 

For any one making a study of a portion of the fauna, or 
flora, of Ecuador I would suggest the following as sources of 
geographic information: 

Wo tr, T.—Geografia y Geologia del Ecuador, Leipzig, 1892. 
WuymPER, E.—Travels Amongst the Great Andes of the Equator, London, 

1892. 

The supplement to this volume is an important entomological 
work. It was published in 1891, the year before the principal 
volume. 

CHAPMAN, F. M.—The Distribution of Bird-Life in Ecuador, Bull. Amer. 

Mus. Nat. Hist. 55: 1926. 

Many articles in the Geographical Review will be found 
useful. 

Accurate maps of the country are non-existent. The best 
that are available are the millionth map sections published by 
the American Geographical Society of New York City. A series 
of maps that are a handier size and show many more place 


809 














810 Annals Entomological Society of America |Vol. XXXIV, 
names is to be found in Aélas Escolar del Ecuador by General 
Luis T. Paz y Mifio published in Quito by the Editorial 
Gutenberg in 1936. 

Faunal zones in the equatorial regions are much more 
erratic than in the temperate parts of the globe. In Ecuador 
this is especially true in the interandean valleys. The majority 
of these have altitudes and climatic conditions that would place 
them in the sub-tropical faunal zone yet the insects found there 
are typical of the temperate zone. In some instances there is a 
sharp disagreement between Chapman's zonal assignment based 
upon birds and the assignment I would give based upon insects. 
Does this mean that while in general vertebrate and invertebrate 
indicators for faunal zones are in agreement environmental 
conditions may be such that they affect vertebrates and inver- 
tebrates differently? 

The following is a table of altitudinal limits for the zones in 
Ecuador as determined by Chapman (p. 31), I have converted 
them to meters. 


ZONE ALTITUDINAL LIMITS 
Tropical.. ...0 to 1400-1800 m. 
Sub-tropical. . .1400-1800 to 2700-2900 m. 
Temperate..... .2700-2900 to 3300-3900 m. 
Paramo (Alpine).... 3300-3900 to snowline (4500-4900 m.) 


The following table of thermal limits has been converted 
from Thornthwaite’s data concerning temperature efficiency 
(Geogr. Rev. 21 : 646 : 1931). 


THERMAL LIMITS 


ZONE (Mean Annual Temperature) 
Tropical... .. .23° C. and above 
Sub-tropical .12° to 23° C. 
Temperate..... eae own ct. 

Paramo (Alpine). to’ C. 


ENTOMOLOGICAL COLLECTORS WHO HAVE WORKED IN ECUADOR 


The following list of entomological collectors who have spent 
some time in Ecuador is incomplete. Although I have not been 
able to gather information on any others I know that others 
must have collected there. The information on some of these 
collectors is woefully incomplete. I will be grateful for any 
additional or correctional information that readers care to 
send me. 


ALLAN HANcock PaciFic EXPEDITION: A Foundation was established 
at the University of Southern California to explore and collect 
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biological material in the Pacific Ocean. The Expeditions used the 
Yacht ‘‘Velero III” from 1932 through 1940 and collected off and 
on the coasts of Mexico, Central America, western South America 
and the Galapagos Islands. 

BEEBE, WILLIAM; New York Zoological Society, collected in the Gala- 
pagos Islands in 1923. His material is in their laboratories, the U. S. 
National Museum, and the American Museum of Natural History. 

Borja, ——; an Ecuadorian official?, collected in the Galapagos Islands. 
Reported by Campos. 

Brown, F. MARTIN; Fountain Valley School, Colorado Springs, Colo., 
collected on the mainland and especially in the high mountains 
during 1938 and 1939. His collections are scattered. Tipulidae to 
Alexander, Syrphidae to Fluke, Leaf-hoppers, etc., to Beamer, 
Coleoptera to Potts and A. M. N. H., Hesperioidea to Hayward, 
Riodinidae and Lycaenidae to A. M. N. H., all other Lepidoptera in 
his own collection; all other insects and spiders to American Museum 
of Natural History. 

BUCKLEY, CLARENCE; professional collector sent out in 1868 by W. C. 
Hewitson and later returned for a long period ‘‘on his own” in the 
Oriente. Much of his material is in the British Museum. 

Campos, FRANCISCO; national entomologist of Ecuador, has been col- 
lecting for about 45 years. His material is scattered. Some is in the 
U. S. National Museum, some in his own collection in Guayaquil. 
Many of his reports are published by the Colegio Vicente Rocafuerte, 
Guayaquil. 

Conway, E. A.; entomologist on Allan Hancock Pacific Expedition, 
1934. Galapagos Islands. 

CoxeEy, C. JUDSON; amateur collector, made several trips during the 
1920s to collect butterflies. Much of his material is in the Phila- 
delphia Academy of Natural Sciences. 

DARWIN, CHARLES; collected in the Galapagos during 1835 on the 
“Beagle” voyage. 

FELTON, ——-; professional collector now living on the Rio Copataza. 

Festa, ENRICO; geographer, made an excellent collection which is in 
the Zoological Museum of the University of Turin. Chapman 
(ibid) p. 731-2 outlines his itinerary. 

FEYER, HEINRICH (ENRIQUE); professional collector primarily for the 
dealer Niepelt. He started collecting in Ecuador in 1906 and returned 
to Germany in 1939. He disliked collecting for Americans! 

FLEMMING, GEORG; collected in the vicinity of Paramba for W. F. H. 
Rosenberg from 1898 to 1903. 

GARTH, J. S.; entomologist on Allan Hancock Pacific Expedition, 1932, 
1933, 1934, 1938. Galapagos Islands. 

GAvuJON, ABBE THEOPHILE; lazarist to the monastery at Loja, collected 
from 1884 to 1890 for P. Dognin in the southern part of Ecuador. 
The bulk of our knowledge of the insect fauna of this region is 
attributable to his collections. 

GopDING, FREDERICK (?); U. S. consul in Guayaquil was an ardent col- 
lector and published on the Membracidae. His material is probably 
in the U. S. National Museum. 
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GOODFELLOW, WALTER; Ornithologist incidentally collected insects 
during 1898-99. See Chapman p. 732 for his route. 

GoMEZ, LEOPOLDO; an Ecuadorian dealer in Quito. Data quite unreli- 
able on his material which is native collected. 

HAENSCH, RICHARD; professional collector, who spent 1899 and 1900 
collecting in the central part of the country on both sides of the 
cordillera. He was accompanied by Edmund Schmidt as field 
assistant. His material can be found in many German Museums. 
A short account of his trip will be found in Berl. Ent. Zeit. 48: 
149-156: 1903. 

HALL, ARTHUR; amateur collector, spent a few weeks in 1912 at Huigra. 

Hopkins STANFORD GALAPAGOS EXPEDITION: Left San Francisco 
Oct. 25, 1898, and reached the Galapagos Islands Dec. 8, 1898, 
after stopping at Guadalupe and Clipperton Islands. Left the 
Islands June 23, 1899, and returned to San Francisco via the Cocos 
and Revillagigedo Islands. The principal entomological collections 
were made by Robert E. Snodgrass, who was assisted by Edmund 
Heller. 

JAMESON, WILLIAM; general naturalist, one-time director of the mint in 
Quito, shipped much material to England. He was in the country 
from about 1829 to 1869. A part of his collection was discovered in 
the basement of the University of Quito by W. Clarke-Macintyre 
in 1939. 

KaARSTEN, H. G.; naturalist, collected at some time between 1848 and 
1856 in Ecuador, his collections are in the Zoological Museum in 
Berlin. 

LapDEY, Davin; professional collector, worked with Macintyre 1938- 
1940. Now in Loja. 

Lupwic, R.; collected along the coast in the provinces of Guayas and 
Manabi during 1933. His material is in the La Plata Museum, 
Argentina. 

MACINTYRE, WILLIAM CLARKE; professional collector, working in the 
Pastaza and Napo basins since about 1933. Now living on his 
hacienda on Cerro Abitagua near Mera. 

MATHAN, MARC DE; professional collector for Charles Oberthir, col- 
lected on the west coast principally at Balzapamba in the 1890s. 
MIKETTA, RUDOLF; collected in the vicinity of Paramba for W. F. H. 

Rosenberg from 1898 to 1903. 

OscuLaTI, GAETANO; geographer, collected during 1847 in Ecuador. 
His material which is deposited in Mus. Civ. Stor. Nat. Milano, 
Italy, was reported on by C. Rondani in 1850. 

PALMER, MERVYN G.; professional collector who worked in the Pastaza 
valley for Rosenberg in 1911. 

PETREL, H. M. Suip. See report on trip to Galapagos Islands in Proc. 
Zool. Soc. London, 1877. Neuroptera by McLachlan. 

Pin HoT, GIFFORD; naturalist, collected on the Galapagos Islands in 
1930. Material sent to U. S. National Museum. 

Ruosps, S. N.; ornithologist, collected in 1911 (?). Material at the 
Philadelphia Academy of Natural Sciences. 
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RIVET, PAUL; naturalist on the French Army Mission to measure one 
degree of arc on the equator, 1901-1905. Material in the National 
Museum in Paris (?). 

RorER, Mrs. JAMEs; amateur collector resident in Ecuador for many 
years. Considerable material was shipped by her to the U. S. 
National Museum. 

ROSENBERG, W. F. H.; professional collector and dealer collected in 
western Ecuador from Nov. 2, 1896, to Sept , 1897. His collections 
were sold; much of them is now in the British Museum. His material 
from the northwestern portion of the country is the sole basis of our 
entomological knowledge of that region. He was assisted by Georg 
Flemming and Rudolf Miketta who continued to send him material 
from Paramba as late as 1903. 

SCHILLING, EUGENE; professional collector resident in Bafios since 1936. 

SCHULTZE-RHONHOFF; botanist from the University of Berlin col- 
lected 1935-1939. When I saw him in Mera he was planning to leave 
via the Amazon in April and spend six or eight months getting to 
Para. 

SNopGRAss, R. E.; entomologist of the Hopkins Stanford Galapagos 
Expedition. q. 2. 

SPRUCE, RICHARD; botanist collected on his journey up the Amazon 
and across Ecuador. From about May, 1857, to Dec., 1859, he was 
in this country. See his book ‘‘ Notes of a Botanist on the Amazon 
and Andes” for much general information. Most of his material is 
in the British Museum. 

STUBEL, ALPHONS; geographer, collected in the high Andes from April, 
1870, through October, 1874, in Ecuador. His material is ‘n the 
University Museum in Berlin. 

SZTOLCMAN, JAN; professional collector whose name is often given its 
germanic spelling Stoltzman, collected with Konstantin von Jelski 
during 1877-78 in southern Ecuador. Later in 1882 and ’83 he 
collected on the central coast with Siemiradski. His material was 
in the Panstwowe Museum Zoologiczne, Warsaw, Poland, and in 
the Zoological Museum in Leningrad, U.S. 5S. R. 

Tate, G. H. H.; mammologist at the American Museum of Natural 
History. Collected in Ecuador in 1922. His material is in the 
American Museum of Natural History. 

TOWNSEND, C. H. T.; dipterist, collected in the Pastaza valley in 1930(?). 

VELASTIQUI, FAMILY; professional collectors operating out of Bafios. 
At present the father ELIAs, his son SEGUNDO and daughter Rosario 
are collecting for Macintyre. Previously they collected for Feyer 
and at the turn of the century the father collected with Haensch. 

VILLAGOMEZ, MANUEL; professional collector who worked for Buckley. 

VON BUCHWALD, FREDERICO; collected in the vicinity of Quevedo at 
intervals between 1903 and 1914 for W. F. H. Rosenberg. 

VON HAGEN, WOLFGANG; a writer and amateur collector, worked the 
southern Oriente out of Gualaquisa in 1935 (?) and the west coast 
and Galapagos Islands in 1937 (?). Material at the American 
Museum of Natural History and at the California Academy of 
Sciences (?), some may be in the British Museum. 
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von HuMBOLDT, BARON ALEXANDER; geographer, collected in the high- 
lands of Ecuador in 1802. Material in the National Museum, Paris(?). 

WALKER, JAMEs J.; British naval officer, collected in Guayaquil June 26 
to October 1, 1881. Material in the British Museum. 

WuHYMPER, EDWARD; alpinist and naturalist, collected while exploring 
the high Andes of Ecuador Dec. 9, 1879, to July (17?), 1880. Most 
of his material is in the British Museum. 

WILuiAMs, F. X.; entomologist, California Academy of Science expedi- 
tion to the Galapagos Islands in 1905-06. 

WITTER, H.; entomologist on Allan Hancock Pacific Expedition, 1939. 
Galapagos Islands. 

Wo tr, TEODOR; geographer, sent occasional specimens to the British 
Museum during the last quarter of the 19th century. 

WoLLABAEK, ALF; Zool. Mus. Oslo, Norway, collected in the Galapagos 
Islands in 1925. 


COLLECTING SPOTS IN ECUADOR LISTED IN 
ENTOMOLOGICAI PUBLICATIONS 


AsitaGua, Napo-Pastaza;ca. 1° 27'S, 78°09’ W; ca. 1300 m. (Maps3, 10). 
A famous ‘‘secret”’ collecting station of Feyer and other professional 
collectors on the north bank of the Rio Pastaza. It is the first high 
ridge of the foot-hills of the eastern Andes as they rise from the 
Amazonian plain. The ridge is covered with a dense, sub-tropical 
humid forest. The forests of the lower slopes are tropical. It is 
directly west of Mera (q. v.). (Buckley, Feyer, Velastiqui, Macintyre, 
Brown et al.)! 

ABONIcA, Rio, Santiago-Zamora; ca. 2° 12’ S, 78° 16’ W; ca. 1100 m. 
(Map 6). The largest tributary of the Rio Upano entering it from 
the south about a half a day’s march west of Macas (q. v.). It is in 
the foothills of the eastern Andes. The stream is wide enough to 
necessitate a balsa or canoa for crossing. The government has 
erected a tambo on the east bank for those who travel between 
Macas and Chanaldé. The region is covered with a dense virgin 
tropical humid forest. Collecting was excellent in March, 1939. 
(Brown). 

Acuiras, Cerro, Loja; ca. 4° 11’ S, 79° 14’ W; ca. 2700 m. (Map 7). 
The peak at the southern end of the ridge separating the Catamayo 
and Zamora rivers. It is just north of the town of Malacotas. 
(Gaujon). 

AcHPIYAcu, Rio. I have not been able to locate this station. It is a 
river. ‘‘Achpiyacu and Ashpiyacu are most likely the same as 
Aspayacu of Feyer. Enrique Feyer says that Aspayacu is the same 
as Mera” Coxey. It is probable that these spellings are attempts to 
reduce to writing the very harsh Quechua pronunciation of Allpiyacu, 
the stream upon which Mera is situated. F. M. B. 
1The names in brackets following the description of a station are those of 

collectors who have worked in the region. These lists are not always complete. 
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AGOYAN, Tungurahua; 1° 24’ S, 78° 22’ W; ca. 1700 m. (Map 10). An 
hacienda at the head of the famous falls of the same name on the 
Rio Pastaza. The material collected at the hacienda is generally 
referable to the arid sub-tropical fauna with a few temperate species, 
while that from the foot of the falls to the humid sub-tropical. It 
is not quite so dry here as at Bajios, but otherwise the climate is 
about the same in the two places. Guamo is a little stream across 
the river on the south bank. (Stibel, Velastiqui, Macintyre and 
probably others). 











Fig. 1. Key Map of Ecuador, showing the location of the areas represented in 
figures 2 to 10. 


AGoycaR, see AGOYAN. 

AGuA CLARA, ca. 300 m. ‘‘Above Bucay near Puente de Chimbo” 
Coxey. See CuimBo. (Coxey, Rorer, Campos). 

AGuano, Napo-Pastaza; ca. 1° S, 77° 40’ W.; ca. 400 m. (Map 4). A 
jungle village on the Rio Napo on its north bank near the mouth of 
the Rio Puzuno. It is the first ‘‘population” east of Napo. The 
mean annual temperature is about 26° C. Upper Amazon fauna. 

ALAMoR, Loja; ca. 4° 00’ S, 80° 03’ W; 1380 m. (Map 7). A small 
settlement on the headwaters of the Rio Alamor on the Pacific slope 
Sub-tropical rain forests lie to the north and west. Down stream 
the valley is tropical. (Tate). 
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Avao, Paramo de, Chimborazo; 1° 50’ S, 78° 27’ W; 4100 m. (Map 6). 
In the eastern cordillera about half way from Cerro Altar to Vol. 
Sangay. There is an hacienda of the same name about 5 km. to the 
west at 3097 m. Wolf gives 10.5° C. as the mean annual tem- 
perature for the hacienda. (Stiibel). 

ALATILLO, see HATILLO. 

Avaus!I, Chimborazo; 2° 12’ S, 78° 50’ W; 2374 m. ‘‘Headquarters of 
the canton of the same name situated at the side of a valley, 
unwooded, at the foot of Aguagu, and on the bank of a river bearing 
the same name, tributary to the Rio Chan-chan. On the G. & Q. 
R. R. above Huigra.”” Coxey. 

ALLPAYACU, Napo-Pastaza. (Map 10). A small stream just outside the 
town of Mera (q. v.). (Buckley, Stiibel, Schultze-Rhonoff). 

AoaG, Pichincha; 0° 28’ S, 78° 34’ W; 2886 m. “A pueblo about 20 
miles south-southwest of Quito.’’ Coxey. This is on the G. & Q. R. R. 
in the arid interandean valley. Mean annual temperature 10.8° C. 

ALTAR, Cerro, Chimborazo; 1° 40’ S, 78° 25’ W; 5822 m. (Map 6). An 
as yet unconquered peak lying to the east of Riobamba. Whymper’s 
material was taken in the Valle de Collanes (q. v.). 

A.usanaA, Bolivar; ca. 1° 45’ S, 79° 07’ W; ca. 3000 m. (Map 5). A point 
on the old trail from Guaranda to Babahoya where it crosses the 
Cordillera de Chimbo southwest of San Miguel de Chimbo. (Buckley 
et al.). 

ALVARADO, Chimborazo (?); ca. 2° 14’ S, 79° 07’ W; ca. 300 m. (Map 5). 
‘‘Four kilometers above Bucay (q. v.) with the same climatic con- 
ditions as at that station. One kilometer before Puente de Chimbo.” 
Coxey. (Feyer, Rorer). 

AMALUzA, Loja; 4° 35’ S, 79° 25’ W; ca. 1800 m. (Map 9). (Gaujon). 

AMARILLO, Rio, see ZARUMA. 

AMBATO, Tungurahua; 1° 15’ S, 78° 37’ W; 2577 m. (Map 3). One of 
the principal cities of the interandean region. It is situated in the 
most arid of the several basins between the ranges of mountains. In 
wet years the precipitation amounts to about 530 mm., in dry years 
to 300 mm. The mean annual temperature is 14.6° C. It is in the 
arid temperate zone. It has been the base for many expeditions into 
the Oriente via the valley of the Rio Pastaza. Because of this much 
material in early collections labelled ‘““Ambato” is of a tropical or 
sub-tropical nature. The only ““Ambato”’ records that are acceptable 
are those of recent date bearing full data and collected by a reputable 
entomologist. (Buckley, Whymper, Schultze-Rhonhoff). 

Ancon, Guayas; 2° 20’ S, 80° 53’ W; sea level. An oil town in the arid 
coastal desert north of the Guayas estuary near P. de Sta. Elena. 
(See Sheppard, Geogr. Rev. xxiii; 210-216; 1933). 

ANGAMARCA, Cotapaxi; 1° 05’ S, 78° 58’ W; 2998 m. (Map 3). A town 
on the upper part of the river of the same name. This river is a 
tributary of the Rio de Juntas and ultimately reaches the Guayas. 
It is in the temperate rain forest. 

Anoas, Rio, Canar; 2° 20’ S, 79° 00’ W; ca. 1000 m. This fits the region 

indicated by the material collected by Buckley at ‘‘Angus.”’ It is a 

moderately moist valley cutting southeasterly from the valley of 
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the Rio Chan-chan a few kilometers downstream from Huigra. It 
forms part of the boundary between the provinces of Chimborazo 
and Cafiar. The National Railroad from Sibambe crosses it near 
Joyagshi. There is another river of this name in Azuay west of 
Cuenca forming part of the headwaters of the Rio Balao but it is too 
high for the material reported. 

ANTISANA, Cerro, Napo-Pastaza; 0° 30’ S, 78° 07’ W; 5706 m. (Map 3). 
Both Whymper and Stiibel visited this almost inaccessible mountain 
and collected up to about 4000 m. Hda. Antisana is a short distance 
southwest of the peak. 

ANTISANILLA, Hda., Pichincha; 0° 23’ S, 78° 17’ W; 3700 m. (Map 3). 
A herder’s quarters on the trail in to Cerro Antisana. Paramo. 
Whymper’s location is 10’ too far east. Mean annual temperature 
7.7° C. (Whymper). 

ANzU, Rio, see NAPO, Rio. 

ARBITAGUA, see ABITAGUA. 

ARCHIDONA, Napo-Pastaza; ca. 0° 58’ S, 77° 50’ W; 610 m. (Map 4). An 
important town in the northern Oriente. It is on the old trail from 
Quito to the Rio Napo at Napo. It lies in the humid tropics and 
has a mean annual temperature of about 25° C. A little collecting 
has been done in its vicinity for Staudinger-Bang-Haas. The Rio 
Jondachi is near by. (See Geogr. Rev. 13; 198). 

ARENAL, see JUIVI and CHIMBORAZO. 

ATZATAPUNGU, Chimborazo; 1° 53’ S, 78° 26’ W; 4100 m. (Map 6). A 
high pass through the eastern cordillera north of Vol. Sangay. 
(Stibel). 

AvE Maria, Hda. I have not been able to determine which of the many 
small haciendas of this name have been visited by collectors. 

Avita, Napo-Pastaza; ca. 0° 30’ S, 77° 40’ W; 600 m. A little jungle 
settlement on the eastern flank of Cerro Sumaco north of the Napo 
and well out in the Amazonian jungle. The geographic co-ordinates 
and altitude given above are quite unreliable. It is in a region 
that gives promise of considerable interest for future collecting. 
(Riffarth). 

AzOGUES, Cafiar; 2° 45’ S, 78° 50’ W; 2494 m. (Map 6). A small town 
on the Rio Azogues, a tributary of the Rio Paute, in the Cuenca 
basin. The mean annual temperature is about 15.5° C. Although it 
is in the arid temperate region it is probably not quite so dry as 
Cuenca. The immediate region is under cultivation but the paramo 
is not far to the north. (Feyer). 

BABAHOYA, Los Rios; 1° 47’ S, 79° 27’ W; 5 m. (Map 5). The full name 
of this important river town is Bodegas de Babahoya. It is in the 
Pacific humid tropical forest on the Rio Bodegas, a tributary of the 
Rio Guayas. Before the opening of the Guayaquil and Quito 
Railroad it was on the main trail to Quito from the Coast. Since 
the advent of the railroad few travellers pass through it. Practically 
all of the nineteenth century collectors stopped here en route and 
most of them picked up specimens in the vicinity. The dry season 
extends from June through December. The annual rainfall averages 
2557 mm. The monthly rainfall ranges from 0 mm. to 951 mm. 
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The mean annual temperature (1931-34) is 25.2° C. and the monthly 
means fluctuate about 3° C. through the year. (Spruce, Buckley, 
Whymper, Feyer, Macintyre, Schilling et al.). 

BAHIA DE CARAQUEZ, Manabi; 0° 36’ S, 80° 26’ W; ca. 20 m. Bahia, 
as this town is usually called is an important coastal port on the 
Pacific Ocean. The country behind the town is representative of 
the drier parts of the humid Colombian-Ecuadorian littoral. A great 
deal of balsa wood is exported from this port. (Ludwig). 

BALZAPAMBA, Bolivar; 1° 45’ S, 79° 12’ W; 630 m. (Map 5). A town in 
the western foothills on a tributary of the Rio Guayas. It is in the 
humid tropical forest. The surrounding hills, especially toward the 
east, extend into the temperate regions. It has long been collected 
(Feyer, Rosenberg, Coxey, Macintyre, Schilling). 

Banos, Tungurahua; 1° 24’ S, 78° 24’ W; 1820 m. (Map 3, 10). Although 
there are numerous towns of this name in Ecuador, this is the 
famous collecting station. Practically every major collector has 
visited it and it is the home town of the Velastiqui family, Macintyre 
and Schilling. It is situated on the south bank of the Rio Pastaza at 
the foot of the voleano Tungurahua (5034 m.). Although the town 
itself is in the semi-arid temperate zone the forest extends down 
the slopes to the southern edge of it. The cloud line is about a 
hundred meters above the plaza. The mean annual temperature 
is 17° C. During 1932 and 1933 there was an annual average of 
1237 mm. of rainfall. Usually the dry season extends from November 
to February but occasionally there is no pronounced dry period. 
There are many minor collecting stations in the vicinity. Some- 
times these are quoted with distinctive names, at other times only 
by distinctive altitudes. The most important of these are: 

Rio Ulva, ca. 1700 m. 
Runttin, ca. 2000-2500 m. 
Pundoa, ca. 2000-2500 m. 
Juivi, ca. 2000 m. 

Arenal, the same as Juivi. 

BARANEAS. A locality unknown to me and to Coxey. Coxey feels that 
it must be on the western slope of the Andes from the material 
reported from it. (Riffarth). 

BARRAGANETAL, Guayas; 2° 11’ S, 79° 17’ W; 100 m. ‘‘On the G. & Q. 
R. R. at kilometer 68. The western border of the humid tropical 
region.”” Coxey. (Rorer). 

BARRANCAS. ‘‘Exact locality unknown but probably an hacienda on 
the eastern slope of the Andes in the Valley of the Pastaza near 
Mera.” .Coxey. (Buckley). 

BIBLIAN, Cafiar; 2° 42’ S, 78° 52’ W; ca. 2600 m. Near Azogues on 
the road from Cuenca to Cafiar and Tambo. It is much like Azogues 
in climate. Mean annual temperature 14.5° C. A good place to 
get a pack train for the descent into the Amazon basin via the 
Mendez trail. (Campos). 

BLANco, Rio, Santiago-Zamora; ca. 2° 25’ S, 78° 15’ W; ca. 1000 m. 
(Map 6). A tributary of the Rio Upano from the west about three 
hours walk from Macas on the trail to Mendez. It is in the humid 

tropical forest. (Brown and probably Feyer). 
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BLANCO, Rio, Tungurahua; 1° 22’ S, 78° 20’ W; ca. 2000 m. (Map 10). 
A mountain stream entering the Rio Pastaza from the north at 
Yungilla (q. v.). The stations occupied by both Macintyre and 
Feyer are several kilometers up stream from Yungilla in the humid 
temperate to sub-tropical forest. 

BopDEGAS, see BABAHOYA. 

Bo.tivaR, Province; 1° 10’ to 2° 12’ S; 78° 50’ to 79° 17’ W; ca. 250- 
5500 m. (Maps 3, 5, 6). A mountainous province in central west 
Ecuador. The capital is Guaranda. The region is drained by the 
tributaries of the Rio Guayas and the Rio Chimbo and its tributaries. 

Bucay, Guayas; 2° 12’ S, 79° 08’ W; 298 m. (Map 5). The railroad 
division point of the Guayaquil and Quito Railroad at the foot of the 
mountains. It is surrounded by a humid tropical forest, much of it 
second growth in the immediate vicinity of the town. The mean 
annual temperature is 24.6° C. and the precipitation is about 5000 
mm. a year. (Campos, Coxey). 

CACHABE, see CACHAVI. 

CacHAVvI, Esmeraldas; ca. 0° 58’ N, 78° 48’ W; ca. 200 m. (Map 2). A 
Rosenberg station in the humdi tropical zone of the west coast. It 
is on the upper part of the river of the same name, a tributary of 
the Rio Santiago. 

CADANILLAS, Tungurahua. (Map 10). ‘‘Granadillos is probably in 
error for Cadanillas, the name of a place, not an hacienda, between 
Rio Verde and Machai.”’ Macintyre. 

CajJANuMA, Loja; 4° 05’ S, 79° 25’ W; 2525 m. (Map 7). This is the hill 
just south of Loja that forms the low divide between the watersheds 
of the Rios Zamora and Catamayo. The altitude noted is that of 
the highest point on the trail crossing the ridge. (Gaujon). 

CALACALI, Paramo de Pichincha; 0°, 78° 32’ W; 3600 ,. (Maps 2, 3). 
The co-ordinates given are for the town (2816 m.) of the same name. 
The paramo lies to the southeast and above it, between Cerros 
Pichincha and Casitagua. (Sttibel). 

CALCITPUNGO, see AZATAPUNGU. 

CALERE, La, Chimborazo; ca. 1° 37’ S, 78° 47’ W; 3400 m. (Map 6). A 
small canyon just west of San Juan on the road to Guaranda from 
Riobamba. Temperate semi-arid brush. (Brown). 

CAMARONES, Hda., Manabi. A coastal hacienda, probably near Manta 
or Bahia. There is a tiny village called Camaron about twenty kilo- 
meters south of Manta. There is a river and hacienda of this name 
in Esmeraldas near P. Galera. The hacienda has the co-ordinates 
0° 49’ N, 80° 02’ W, and stands on the high bluff at the edge of the 
sea. (Ludwig). 

CANAMBALLA, Loma de, Imbabura; ca. 0° 20’ N, 78° 06’ W; 2370 m. 
A hill just outside of Ibarra in the dry interandean plateau. The 
region is now well cultivated. (Stibel). 

CANELOS, Napo-Pastaza; ca. 1° 35’ S, 77° 48’ W; ca. 600 m. (Map 4). 

A mission and jungle town on the Rio Bobonaza at the headwaters of 

canoe navigation in the Rio Pastaza watershed. It is surrounded 

by a humid tropical jungle typical of the upper Amazon basin. The 
fauna seems little different from that of the Rio Napo at the same 
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altitude. It is generally rainy here. The driest part of the year is 
usually from December to March but anything that might be called 
a dry season is very uncertain. The mean annual temperature is 
about 23° C. (Buckley, Spruce, Macintyre). 

CAsITAGUA, Cerro, see CALACALI. 

CAYAMBE, Pichincha; 0° 02’ N, 78° 07’ W; 2810 m. (Map 2). The town 
is situated to the west and a little north of the giant peak of the same 
name (Cerro Cayambe, 0°01’ N, 77° 59’ W; 5795 m.). It is ina 
well watered portion of the temperate region and is an important 
dairy region. Whymper collected in the vicinity of the town and 
at several points on the peak. His highest station was close to the 
upper edge of flowering vegetation, ca. 4800 m. 

CAYANUMA, see CAJANUMA. 

CEBOLLAL, Loja; ca. 3° 55’ S, 80° 00’ W; ca. 1100 m. (Map 7). A small 
settlement in the Rio Tumbez watershed in the rain forest west of 
Alamor near the Rio Chirimoyo. (Tate). 

CELica, Loja; 4° 05’ S, 79° 56’ W; 2200 m. ‘A small city, very near 
the Peruvian boundary and on a well-traveled trail from Peru to 
Ecuador. The region about Celica is, for the most part, bare moun- 
tain slopes, arid temperate to arid tropics, but in sheltered areas 
some heavy forest occurs and here subtropical conditions are met 
(July 1899 Simons).”’ Coxey. 

CERRO, all mountains are listed under their definitive names, as 
ACHIRAS, Cerro. 

Cuaco. I have not been able to locate this station. 

CHALUPAS, Napo-Pastaza; ca. 0° 52’ S, 78° 20’ W.; 3700 m. (Map 83). 
Stiibel’s station with this name was the herder’s bivouac at the south 
foot of Cerro Quilinda, on the Rio Chalupas. 20 km. to the south 
there is a Cordillera Chalupas jutting out into the Oriente from the 
Cordillera Oriental. Wolf assigns a mean annual temperature of 
6.9° C. to the station. 

CHANALA, Santiago-Zamora; ca. 2° 12’ S, 78° 27’ W; ca. 2500 m. (Map 
6). A small settlement on the upper Rio Upano near the upper 
limit of the humid sub-tropical forest on the east slope of the Cor- 
dillera Oriental. It is at the end of the mule trail and beginning of 
the foot trail between Riobamba and Macas. There is almost per- 
petual rain or mist. (Brown). 

CHANTAG, Hda., Pichincha; ca. 0° 13’ S, 78° 20’ W; 2569 m. (Map 3). 
A point on the Quito-Papallacta trail in the semi-arid interandean 
plateau. (Stiibel). 

Cuaupt, Cotapaxi-Pichincha; 0° 38’ S, 78° 38’ W; ca. 4000 m. (Map 3). 
A group of “hills” lying between Cerro Illiniza and Tiupullo (q. v.). 
Not to be confused with CHAUPE, Macintyre’s station near Bajfios. 
(Stiibel). 

CHILLO VALLEY, Pichincha; 0° 20’ S, 78° 27’ W; ca. 2500 m. (Map 83). 
A broad fertile valley southeast of Quito through which flows the 
Rio San Pedro (q. v.), a tributary of the Rio Guayllabamba. The 
lower, north end of the valley is arid, the higher, southern end 
semi-arid and extensively cultivated by irrigation. The climate is 
temperate to sub-tropical. The fauna is slightly distorted by the 
cultivated gardens around the haciendas. (Whymper, Brown). 
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CuIMA, La, Bolivar; 1° 52’ S, 79° 10’ W; 2500-300 m. (Map 5). A river 
which joins with the Rio de las Juntas to form the Rio de Babahoya. 
Collections were probably made along the upper part where the 
trail from Guaranda to Bucay via San Pablo follows the valley 
(2500 to 2000 m.). This section has a temperate to sub-tropical 
climate and is drier than many regions of the same altitude on the 
west slope of the western Andes. 

CuIMBo, Chimborazo; 2° 14’ S, 79° 07’ W; 345 m. (Map 5). Although 
there are a river, a cordillera and a pueblo named Chimbo specimens 
so labelled hail from a region called ‘‘Puente de Chimbo” in the 
valley of the Rio Chan-chan in the western foothills of the Andes 
near the railroad station of Bucay. The fauna is transitional to the 
humid and semi-arid tropical forest with occasional sub-tropical 
specimens that may have strayed down the slopes. (Spruce, 
Whymper, Rosenberg, Campos, Feyer et al.). 

CHIMBORAZO, Cerro, Chimborazo; 1° 27’ S, 78° 47’ W; 6273 m. (Map 3). 
This is the highest mountain in Ecuador. On it Whymper collected 
insects as high as 5000 m. His stations were on the northern slopes 
and on the southwestern shoulders above the great sandy waste 
called the Arenal. This is not the Arenal of Macintyre (for which 
see Juivi). One of Whymper’s stations, Totorillas, 4000 m. was 
reoccupied by Brown in 1939. Stiibel’s station, 4000 m., may have 
been this point. All of these stations are in the paramo. Spruce 
and Haensch occupied stations some distance to the south of the 
peak in the humid subtropical and temperate forests. 

CHINCHIN GRANDE, Tungurahua; ca. 1° 26’ S, 78° 16’ W; ca. 1400 m. 
An hacienda recently acquired by J. E. Schilling of Bafios who has 
collected for me. It is on the southern bank of the Rio Pastaza just 
east of Rio Verde. Humid sub-tropical forest. 

CHIRIQUINDA. A Buckley locality unknown to either Coxey or me. 

Cuoso, Guayas; 2° 09’ S, 79° 38’ W; 10 m. A little town on the Rio 
Yaguachi near Milagro. Very flat country, often flooded in the wet 
seasons which coincide with those of Guayaquil. (Rorer). 

CHONANA, Guayas; ca. 1° 40’ S, 79°57’ W; ca. 20 m. ‘‘On the Rio 
Daule 70 km. above Quayaquil. The same flora and fauna as 
Guayaquil.’’ Coxey. (Stiibel). 

CHONGON HILLs, see GUAYAQUIL. 

CHONTA Cruz, Loja; ca. 4° 04’ S, 79° 14’ W; 2701 m. (Map 7). A low 
peak on the ridge to the west of Loja and just south of Villonaco. 
(Gaujon). 

CHUNIA, see ZUNIAC. 

CuuQuIPpoguio, Chimborazo. This is an hacienda on the east slopes of 
Chimborazo. The railroad station of Urbina (q. v.) is situated on it. 
(Whymper). 

CHUQUIRIBAMBA, Loja; 3° 51’ S, 79° 20’ W; 4000 m. (Map 3). In the 
semi-arid temperate region. Cooler and wetter than Loja. (Gaujon). 

CHusPICHUPA, Rio, Napo-Pastaza; ca. 0° 25’ S, 78°07’ W; 400C m. 

(Map 3). A tributary of the Rio Papallacta flowing down the north 

slope of Cerro Antisana. Before it reaches the Papallacta the name 

changes to Yanayacu. (Stibel). 
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CIMARONES, Cerro and Paramo, Napo-Pastaza; ca. 0° 30’ S, 78° 10’ W; 
4000 m. (Map 3). The region southwest of Cerro Antisana forming 
the divide between the headwaters of the Jatun-yacu (Rio Napo) 
and the Rio Coca. (Stitibel). 

Coca, Rio, Napo-Pastaza; Junc. with Rio Napo; ca. 0° 30’ S, 77° 00’ W; 
ca. 260 m. (Map 4). This is an important tributary of the Rio Napo 
from the north. It drains the cordilleras of Sara-urco and Cayambe. 
There is a town of the same name at the junction. This lies in the 
humid tropical jungle. It is probable that almost all the collecting 
done on the river has been done near this town. (Macintyre and 
Staudinger Collectors). 

CoLLANES, Valle de, Chimborazo; 1° 40’ S, 78° 28’ W; ca. 3900 m. 
(Map 6). The valley lying at the west foot of Cerro Altar. The 
lower portions are in the temperate rain forest the upper in the 
paramo. Both Whymper and Sttbel collected in the upper forest 
and on the paramos. 

Corazon, Cerro, Pichincha; 0° 32’ S, 78° 38’ W; 4792 m. (Map 3). A 
peak in the western Andes west of Machachi. It is surrounded by 
paramo country. Whymper collected at several points on his ascent. 

CoRREDOR Macnal, Napo-Pastaza; 0°04’ S, 78°00’ W; 3950 m. A 
paramo station between Cerro Cayambe (q. v.) and Sara-urcu 
occupied by Whymper. 

CotTacacHI, Imbabura; town; 0° 19’ N, 78° 15’ W; 2435 m. (Map 2). 
cerro; 0° 21’ N, 78° 20’ W; 4942 m. The town lies in the semi-arid 
interandean plateau. Sttibel collected there. The mountain is 
surrounded by temperate brush, paramo and cultivated fields. 
Whymper and Brown collected on the mountain. See also CUICOCHA. 

CoTaAPAXx!, Cerro, Cotapaxi; 0° 41’ S, 78° 25’ W; 5897 m. (Map 3). A 
‘very active volcano in the eastern Andes. Whymper collected at 
about 3800 m. on his way to the summit. 

CoTocaALLaAo, Pichincha; 0° 06’ S, 78° 29’ W; 2781 m. (Map 3). “A 
town about six miles north of Quito where the road for Mindo leaves 
the main highway and ascends the northern slopes of Pichincha. 
The surroundings are similar to those of Quito.” (q. v.) Chapman 
p. 708. 

CuaAQuE, Hda., Manabi. A coastal hacienda, probably near Manta or 
Bahia. There is a town and a river of this name further north (0° 01’ 
N, 80° 05’ W). This latter region is quite wet. (Ludwig). 

CusijiEs, Chimborazo; 1° 39’ S, 78° 35’ W; 2700 m. A small village 
near Riobamba and on the Rio Chambo. It is essentially the same 
as Riobamba in ecological characteristics, possibly a little less dry. 

Cuenca, Azuay; 2° 57’ S, 79° 00’ W; 2535 m. (Map 6). A large city 
of the interandean region on the Rio Matadero (or Cuenca) a trib- 
utary of the Rio Paute. The basin lies wholly in the arid temperate 
region. It is extensively cultivated by irrigation and contains 
practically no virgin territory. Trails extend in all directions over 
the paramos to the ‘‘Outside.’”’ (For designation ‘“‘Cuenca Trail 
5000” see HurGrA, for 12,000 and above see TrpococHa). (For the 
designation ‘‘Cuenca-Mendez” see NEGRO, Rio, Santiago-Zamora). 
The mean annual temperature is 14° C. The maximum temperature 
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is 23° C. and the minimum 7° C. There is a variation of 2° C. in the 
monthly means through the year. June through September are the 
cold months. The annual precipitation is about 900 mm. The dry 
months, July through October average about 40 mm. each, while 
the wettest months, March through May, average 140 mm. (Feyer, 
Brown). 

CUENCA TRAIL, see CUENCA. 

Curcocua, Lago, Imbabura; 0° 20’ N, 78° 20’ W; ca. 3100 m. (Map 2). 
A crater lake just south of the volcano Cotacachi and almost at the 
crest of the pass through the Cordillera Occidental. The unculti- 
vated area to the east, south and west of the lake is covered with a 
low scrub. To the north lies the paramo of Cotacachi. The lake 
contains two islands that are densely clothed in a humid temperate 
forest contrasting strongly with the grasslands surrounding the lake. 
Curiously, Whymper does not mention this lake in connection with 
his ascent of the volcano although he must have passed within a few 
hundred yards of it. (Stibel, Brown). 

Cuicul, Chimborazo; 3700 m. This is a Stiibel station on Chimborazo 
that I have not been able to locate. From its altitude I should say 
that it was in the paramo. The name means guinea pigs! 

Cunru, Cerro, Imbabura; 0° 15’ N, 78° 08’ W; 3300 m. (Map 2). A small 
inactive volcano lying between Cerros Cuvilche and Imbabura. 
Paramo station. (Stiibel). 

CurARAI, Napo-Pastaza. A small settlement on the river of the same 
name, which is a tributary of the Napo. There seems to be no 
agreement among cartographers upon its location. It is in the humid 
tropical jungle. Collection more likely to have come from the 
mouth of the river (ca. 2° 10’ S, 74° 08’ W) on the Napo. ‘‘Feyer 
collected on the headwaters of the river northeast of Sarayacu at an 
elevation of about 800 m.”’ (Coxey). See Rio Villano. 

CusAREI, Santiago-Zamora; ca. 2° 12’ S, 78° 17’ W; ca. 1300 m. One of 
Feyer’s ‘‘puntos”’ on the old trail from Macas up the Rio Upano to 
Riobamba. This trail along the north bank of the river has been 
abandoned and the new trail follows the southern bank. Feyer’s 
old stations are thus inaccessible. 

Cusin, Cerro, Imbabura; 0° 10’ N, 78° 08’ W; 3300 m. (Map 2). Stiibel 
gave this name to the eastern slopes of Cusin-urcu, where he col- 
lected. The peak is 3991 m. high. 

CUTOCOLLOA, see COTOCALLAO. 

CutuGuay, Hda., Chimborazo; ca. 2° 15’ S, 79° 08’ W; ca. 300 m. ‘‘The 
hacienda of W. A. Wood located in extensive banana groves at the 
base of Cerro Cutuguay. The vegetation is of sub-tropical nature. 
The climate and rains are similar to those of near-by Dos Puentes.”’ 
Coxey. (N. B. I rather suspect that the vegetation is closer to 
tropical than sub-tropical F. M. B.). 

CuvLICHE, Paramo de, Imbabura; 0° 16’ N, 78° 10’ W; 3840 m. (Map 2). 
A low peak lying to the southeast of Cerro Imbabura. (Stiibel). 
DAuLE, Guyas; 1° 51’ S, 79° 57’ W; ca. 15 mm. An important town on 
the Rio Daule in the low stream threaded coastal plain north of 

Guayaquil. (Sttbel). 
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DormipA, Hda., La, Pichincha; 0° 01’ S, 78° 03’ W; 3581 m. (Map 8). 
A shelter on the southern slopes of Cerro Cayambe used by herders 
in Whymper’s time. It is situated in a patch of humid temperate 
forest. Wolf gives the mean annual temperature as 8.0° C. Whymper 
(p. 238) notes a daily range from 50°F. to 38.5° F. (Whymper). 

Dos PUENTEs, Chimborazo; 2° 15’ S, 79° 06’ W; 500 m. “At kilometer 
98 on the Guayaquil and Quito railroad. Western slope of the 
Andes in the narrow valley of the Rio Chanchan. A favorite col- 
lecting locality of W. J. Coxey at all seasons of the year but Lepidop- 
tera are most plentiful during the March and April rainy season.” 
Coxey. 

DuRAN, see ELoy ALFARO. 

ELoy ALFARO, Guayas; 2° 12’ S, 79° 51’ W; 0-50 m. (Map 5). The 
coastal terminal of the G. & Q. R. R. across the Rio Guayas from 
Guayaquil. It is in the semi-arid tropical zone and essentially like 
Guayaquil (q. v.), but less influenced by civilization. There is con- 
siderable marsh land along the river and the low hills behind the 
town are densely clothed in forest. 

ESMERALDAS, Prov.; 1° 27’ N-0° 02’ S; 78° 28’ W-80° OS’ W;; sea level 
to 1000 m. The northwesternmost province in the Republic lying 
wholly in the Pacific humid region. Most of the area is tropical but 
there may be a few small sub-tropical tongues extending from the 
Cordillera Occidental into the eastern parts of the province. On the 
whole it is a lerra incognita entomologically and geographically. 
Rosenberg collected at a few points in the jungle. 

ESMERALDAS, Esmeraldas; 0° 59’ N, 79° 42’ W; sea level. A seaport 
on the south shore of the Rio Esmeraldas. The mean annual tem- 
perature is about 27.6° C. (Rosenberg). 

FuyaFuya, see MOJANDO. 

GALAPAGOS IsLANDs; 0° 40’ N to 1° 20’ S, 89° 10’ to 92° W; sea level 
to 1432 m. These famous islands off the coast of Ecuador are known 
in that country as the Archipelago of Colon. They are arid tropical 
in fauna and flora. The only endemic butterfly is a skipper. The 
others known to be there are races of mainland species. Collections 
have been made along the littoral of most of the islands. (Darwin, 
Beebe, Williams, Pinchot, Borja). 

GALGALAN. I can get no information regarding this station. 

Gia, Azuay; 3° 12’ S, 78° 57’ W; ca. 3000 m. (Map 8). A pueblo on 
the headwaters of the Rio Pamar, a tributary of the Paute, on the 
trail from Gualaceo to Loja. (Buckley). 

GRANADILLOS, see CADANILLAS. 

GuacHALA, Hda., Pichincha; 0°, 78° 09’ W; 2801 m. (Map 3). The 
hacienda is situated on the southern slopes of Cerro Cayambe on 
the road to the town of Cayambe. Whymper shows it 10’ to the 
east of the co-ordinates given by Paz. Arid temperate zone. Mean 
annual temperature 13.7° C. (Wolf, Whymper). 

GUALAQUIZA, Santiago-Zamora; ca. 3° 30’ S, 78° 25’ W; ca. 750 m. 
(Map 8). A small town and mission in the foothill country of the 
Amazon forest on the north bank of the river of the same name 

near its junction with the Rio Zamora. There is not much of a dry 
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season here. The drier months are December, January and Feb- 
ruary. The mean annual temperature is about 22.5° C. (Feyer, 
von Hagen). 

GuAMANI, Pichincha; 0° 20’ S, 78° 11’ W; 3600 m. (Map 3). The pass 
through the Cordillera Oriental through which the Quito-Papallacta 
trail passes. Paramo. (Stiibel). 

GuAMO, see AGOYAN. 

GUANTABALO, see GUANTAHALO. 

GUANTAHALO, Cotapaxi; ca. 0° 50’ S, 78° 55’ W; 3200 m. (Map 3). A 
settlement on the northern slope of Cerro Quilatoa, in the Rio 
Toachi watershed. Temperate rain forest near its upper margin. 
(Stiibel). 

GUAPOILA, see GUAPULO. 

GuAPULO, Pichincha; 0° 12’ S, 78° 25’ W; 2690 m. (Map 3). A small 
Indian town about 10 kilometers northeast of Quito. It is in the 
arid temperate zone and probably drier than Quito (q. v.). 

GUAYAQUIL, Guayas; 2° 12’ S, 78° 53’ W; sea level. (Map 5). The 
principal port of Ecuador situated on the Rio Guayas. Here there 
are two sharply defined seasons as elsewhere on the Pacific slope 
north of the Ecuadorian portion of the Great Coastal Desert. The 
dry season usually begins early in May and extends well into Decem- 
ber when the rains begin. The insect faunae of the two seasons are 
quite distinct. The richer is that of the wet season. Although the 
surrounding country is primarily an arid tropical bush there are 
small areas of heavily wooded land along the water courses. To the 
northwest lie the low Chongon Hills. It is interesting to note that 
although many naturalists land at Guayaquil few remain in the 
vicinity long enough to collect more than a handful of specimens. 
So far the only entomologist to have made extensive collections in 
the region is Dr. Francisco Campos, the government entomologist. 
Along the river are miles of mangrove savannahs that are flooded 
during the rainy season. North of the city lies a salt water estuary 
locally called El Salado, El Saludo or La Salita. The mean annual 
temperature is 25° C. The hottest days are during the rainy season. 
Curiously there is little sunshine during the dry season! (Whymper, 
Campos, Tate et al.). 

GUAYLLABAMBA, Pichincha; 0° 04’ S, 78° 26’ W; 2139 m. (Map 3). 
A town in the arid sub-tropical valley of the river of the same name. 
This is an acacia brush country. (Whymper). 

GUISHAPA, see PAGUISHAPA. 

HACIENDA. All haciendas are listed under their definitive names. 

HaTILLo, Chimborazo; 2° 16’ S, 78° 34’ W; 3560 m. (Map 6). A small 
settlement on the trail from Riobamba to Macas at the pass through 
the eastern Andes. This is well above the limits of cultivation in the 
vicinity. The immediate vicinity is paramo. To the east just over 
the break of the ridge lies a fantastic rain forest. (Buckley, Feyer, 
Brown). 

HvarrRA Ponco, Tungurahua; 1° 24’ S, 78° 23’ W; ca. 1700 m. There 

are many places with this name—it means ‘‘gate of the winds.” 

The co-ordinates given are for the station frequently collected by 
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Macintyre on the Pastaza. It is just east of the Rio Ulva a few 
miles from Bafios. (Macintyre). 

HuAMBI, Santiago-Zamora; ca. 2° 35’ S, 78° 10’ W; 800 m. (Map 6). 
A small settlement about two hours walk south of Sucua (q. v.) on 
the west bank of the Rio Upano and between it and the Rio 
Tutenongoza. (Brown and probably Feyer). 

HuamBo, Tungurahua; 1° 23’ S, 78° 36’ W; 1900 m. A small stream 

and two or three huts several kilometers west of Bafios on the road 

to Ambato. (Macintyre). 

JAMBOYA, Santiago-Zamora; ca. 1° 43’ S, 78° 20’ W; 1500-4000 m. 

(Map 6). The ridge extending eastward from Cerro Altar into the 

Oriente. The extreme upper slopes are paramo. The lower slopes are 

densely clothed with forest, temperate and sub-tropical. At the 

eastern foot lies the Amazonian tropical jungle. Stibel purchased 
material from here and it is possible that Feyer later collected in 
the region. 

HUANBAJA, see HUAMBOYA. 

HUARIBOYA, see HUAMBOYA. 

HurGra, Chimborazo; 2° 18’ S, 78° 57’ W; 1220 m. (Map 6). A town 
and station on the G. & Q. R. R. in the valley of the Rio Chanchan. 
Although the town lies in a belt that should have plenty of rain the 
high mountains to the west cut off the moisture and the region is 
arid. There is approximately 400 mm. of rain annually, most of it 
falling in March and April. The dry season extends from May 
through December. The mean annual temperature is about 20° C., 
the maximum nearly 25° and the minimum 13°. There is a fluctua- 
tion of 2.1° C. in the monthly means throughout the year. The 
region is distinctly arid sub-tropical. A trail to Cuenca starts here 
and at the top of the first ridge east of Huigra attains an elevation of 
about 1600 m. Within a few kilometers the trail tops 3000 m. and 
runs over the paramos of Tipococha (q. v.) and Molobog. (Hall, 
Coxey). 

IBANA, see IBARRA. 

IBARRA, Imbabura; 0° 21’ N, 78° 06’ W; 2211 m. (Map 2). The capital 
of the province, situated in the arid interandean plain south of the 
Chota valley and on the Rio Taguando, a tributary of the Rio 
Chota. The mean annual temperature (1930-34) is 16.2° C. and 
fluctuation of the monthly means 3.1° C. The maximum observed 
during this period was 29° C. and the minimum 5° C. (Whymper, 
Stiibel). 

Ita, Hda., Napo-Pastaza; ca. 1° 12’ S, 77° 50’ W; ca. 700 m. A station 
occupied by Macintyre on the north bank of the Rio Anzu near the 
confluence of the smaller Rio Ila with the Anzu. This is on the trail 
from the Pastaza to the Napo. 

ILtinizA, Cerro, Cotapaxi-Pichincha; 0° 40’ S, 78°42’ W; 5131 m. 
(Map 3). A rugged double peak in the Cordillera Occidental. Stiibel 
collected at 4000 m. Whymper at 4300 m. Both stations are paramo. 

IMBABURA, Prov.: 0° 52’ to 0° 06’ N, 78° 57’ to 77° 38’ W:; ca. 200 to 
4942 m. (Map 2). A northern province extending from the crest of 
the Cordillera Oriental across the interandean plateau and Cordillera 
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Occidental into the Western lowlands. The capital is Ibarra. The 
province is drained by the southern tributaries of the Rio Chota and 
by the Llurimagua, a tributary of the Rio Guayllabamba which lies 
to the south. The area east of the Cordillera Occidental is arid to 
semi-arid. That west of the range is humid. In the southern part of 
the province lies the voleano Imbabura. Most of the land in the 
basin is under cultivation but on the mountain slopes are grasslands, 
bush and forest. 

INGENIO, Hda., Imbabura; ca. 0° 31’ N, 78° 12’ W; 2094 m. (Map 2). 
This station is near the town of Cahuasqui east of Yana-urcu, about 
half way from that peak to the Rio Chota. Wolf determined the 
mean annual temperature to be 19.2° C. (Stiibel). 

InTAG, Cordillera, Pichincha-Imbabura; 0° 15’ N, 78° 25’ to 78° 50’ W. 
(Map 2). The range of mountains separating the streams flowing 
into the Rios Guayllabamba and Llurimagua; paramo on the sum- 
mits, temperate and sub-tropical forests on the slopes. The eastern- 
most portions of the south slope are arid. (Jamison). 

JaTun YACu, see NAPO, Rio. 

Jima, see GIMA. 

JIVARIA DE PINTUC, see Puyo. 

JIVARIA DE ZAMORA, see ZAMORA. 

JonpaAcHI, Rio, Napo-Pastaza. Material sold under this locality by 
Macintyre in 1940 was purchased in Quito and represented all 
regions between Quito and Archidona (q. v.). The river is not far 
from Archidona. 

JorGe, Hda., Chimborazo; ca. 2° 04’ S, 79°01’ W; 1043 m. (Map 5). 
An hacienda in the upper tropical forest on the Rio Chimbo. The 
mean annual temperature is about 19° C. There are distinct seasons 
with the wet period extending from December through May. 
(Stiibel). 

JUIVEs, see JUIVI. 

Jurvi, Tungurahua; 1° 25’ S, 78° 28’ W; ca. 2000 m. (Map 10). A small 
old Quechua town on the northwest slope of Vol. Tungurahua to 
the west of Bafios. It has an arid temperate climate. The trail 
between Bafios and Riobamba passes through the settlement. Just 
to the east is a sandy stretch that is often referred to by Macintyre 
as the Arenal. This is not the Arenal of Whymper and others, which 
is on the south side of Chimborazo (q. v.). (Macintyre). 

JUNGILLA or JUNGUILLA, see YUNGUILLA. 

Juntas, Loja; 3° 49’ S, 79° 14’ W; 2212 m. (Map 7). (Gaujon). 

LAPABRENOR, see LA PALMERA. 

LATACUNGA, Cotapaxi; 0° 56’ S, 78° 36’ W; 2771 m. (Map 3). This is 

the capital of the province. Cotapaxi was until recently known as 

the province of Leon. The situation is arid and temperate in char- 

acter. The mean annual temperature, according to Wolf is 14.2° C. 

Most of the surrounding country is under cultivation. To the 

north of the city several kilometers are extensive marches and 

deep grass meadows along the Rio Cuiuchi. The Cuiuchti is called the 

Rio Patate in the province to the south, Tungurahua. (Whymper 

et al.). 
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Fig. 5. Area 5 of Map 1. Western Ecuador about the port of Guayaquil. 
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Licay, Hda., Chimborazo; 2000 m. ‘‘In the western Andes above 
Huigra. Temperate climate. Heavily wooded canyons, very steep 
slopes; sunshine in the mornings, heavy mists in the afternoon. 
Rainy season the same as Huigra. Alpine vegetation in bloom in 
March and April.’”’ Coxey. (Coxey). 

Limon, Los Rios; 1° 45’ S, 79° 15’ W; ca. 150 m. There are two Limons 
on the old trail from Babahoya to Guaranda and Riobamba; Limon 
de abajo at 119 m. and Limon de arriba at 163 m. This is where the 
trail leaves the swampy lowlands and begins to climb the western 
ridge of the Andes. (Buckley, Whymper, etc.). 

Lita, Rio; Imbabura. A stream flowing into the Rio Mira from the 
south and forming part of the boundary between Esmeraldas and 
Imbabura. It enters the Mira at about 0° 53’ N, 78° 28’ W, 520 m. 
This is some twenty kilometers west of Paramba. It was occupied 
by two of Rosenberg’s collectors. (Flemming & Miketta). 

Luimp!, Cerros, Chimborazo-Tungurahua; 1° 29’ S, 78° 32’ W; 3200 m. 
The eastermost portion of the great shoulder of Chimborazo stretch- 
ing toward Tungurahua. This forms the divide between the Rios 
Chambo and Patate. These hills lie just across the Chambo from 
the western slope of Vol. Tungurahua. Arid grasslands. (Sttibel). 

Loja, Prov.; 3° 20’ to 4° 45’ S, 79° 00’ to 80° 40’ W; ca. 100 to 4000 m. 
(Map 7, 9). The southermost province in Ecuador is Loja. It lies 
almost wholly to the west of the continental divide. Only the basin 
of Loja, the city, drains into the Atlantic via the Amazon. Dognin, 
in a series of papers published in Le Naturaliste, 1887 to 1892, and in 
the Ann. Soc. Ent. Belg. 1893 and 1894, described material from 
this region. These were later published with additional notes as 
Lépidoptéres de Loja et Environs (Equateur). This work was issued 
in four parts between 1887 and 1896. The specimens described and 
listed were collected by Abbé Théophile Gaujon, lazarist to the 
Franciscan Order in the diocese of Loja. Dognin’s use of the 
locality ‘‘Loja”’ is a very broad one. Even in those cases of new 
species where he gives Loja as a specific locality it must be used 
with caution. A number of moths were described from ‘‘ Loja and 
Sarayacu”’ from material collected by Gaujon and Buckley respect- 
ively. It would be near to impossible to pick two less like regions. 
The former is semi-arid and temperate, the latter humid and tropical. 
Twenty-two localities are referred to in the text of Dognin’s paper. 
Those asterisked in the following list are more fully noted in this 
gazetteer. The others I have not been able to locate. Achiras*, 
Amaluza*, Cajanuma*, Chinguilamaca, Chonta Cruz*, Chuquiri- 
bamba*,-Juntas*, Loja*, El] Monje, Palanda*, Portovelo*, Quilanga’*, 
Rio Amarilla*, Rio Numbala*, Rio Zamora*, Sabiango*, San Fran- 
cisco*, Santa Barbara, Tuburo, Villonaco*, Zamora*, Zumba’*. 

Recently Mr. Tate of the American Museum of Natural History 
made a small collection of butterflies in the western part of the 
province. 

Loja, Loja; 4° 00’ S, 79° 17’ W; 2248 m. (Map 7). The city is situated 

between two branches of the Rio Zamora. The immediate region is 

rugged and under cultivation. It is a semi-arid temperate region. 
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The flora and fauna are distinctive and more closely related to that 
of Peru than the rest of Ecuador. The mean annual temperature is 
16° C. with maximum at 28° C. and minimum 3° C. The average 
diurnal fluctuation is 9° C. and the fluctuation of the monthly 
means 1.4° C, The rains are concentrated in the period from Decem- 
ber through May and amount to about 980 mm. a year. During the 
dry months about 50 mm. per month is the average precipitation, 
this reaches 120 mm. in the wet months. (Gaujon). 

Louita, Guayas; 2° 12’ S, 79° 10’ W; 285 m. ‘About 4 km. west of 
Bucay on the G. & Q. R. R.”’ Coxey. 

Lomas, Tungurahua; 1° 23’ S, 78° 24’ W; ca. 2000-2500 m. Material 
labelled ‘‘Lomas” by Macintyre was collected on the hills (lomas) 
across the Rio Pastaza from Bafios. The upper portions of the hills 
receive more rain than Bafios and are forested. 

LORENA, Hda. La, Pichincha; a station about 15 km. east of Santo 
Domingo de los Colorados (q. v.) occupied in 1941 by Laddey. It is 
in the western foothills of the Cordillera Occidental. 

Loreto, Napo-Pastaza; ca. 0° 30’ S, 77° 30’ W; ca. 600 m. A little 
jungle village on the Rio Suno a tributary of the Napo flowing 
south from the high land of Cerro Sumaco. It is deep in the Amazon 
forest and lies about 15 km. east of Avila. (Baer). 

Los Lianos. “Probably west slope near Balzapamba.”’ Coxey. There 
is a small town of this name down stream from Pallantanga in the 
province of Chimborazo, 2° 03’ S, 78° 58’ W. This is not too far 
from Coxey’s supposition. 

Los Rios, Province de; 0° 55’ to 2° 06’ S, 79° 07’ to 79° 47’ W; 5 to 1000 
m. (Map 5). An aptly named province lying at the foot of the 
western Andes northeast of Guayaquil. With the exception of the 
eastern border the land is low and jungle covered, threaded by the 
innumerable tributaries of the Rio Guayas. Here and there occur 
savannahs and low hills. It is probable that most material with this 
designation was collected on the route up the Guayas to Babahoya 
and along the trail from there to Balzapamba. This was the estab- 
lished route to the highlands previous to the opening of the 
G.& Q.R.R. 

Macas, Santiago-Zamora; ca. 2° 20’ S, 78° 10’ W; 1015 m. (Map 6). 
A very old town and mission in the southern Oriente on the west 
bank of the Rio Upano near where that river emerges from the 
eastern foothills of the Andes. The immediate vicinity is under cul- 
tivation. The forest a few kilometers away is typical of the upper 
Amazonian tropics. The dry season is marked and extends from 
December through April. The mean annual temperature is 22° C. 
The best months for collecting butterflies are October and May. 
(For Feyer’s ‘‘Below Macas, 1000 m.”’ see BLANCO, Rio, Santiago- 
Zamora.). (Feyer and Brown). 

MACHACHI, Pichincha; 0° 31’ S, 78° 34’ W; 2940 m. (Map 3). A large 
town in the interandean plateau just west of the Rio San Pedro and 
north of the paramo of Tiupullo. The region is semi-arid with a 
temperate climate. Much of the surrounding country is cultivated. 
(Whymper, Macintyre). 

Macnual, Tungurahua; 1° 24’ S, 78° 18’ W; 1521 m. (Map 10). An old 
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hacienda, now run down, on the north bank of the Rio Pastaza in 
the upper sub-tropical region. (Spruce, Buckley, Haensch, Feyer, 
Rorer, Macintyre et al.). 

MACHAI, CORREDOR, see CORREDOR MACHAI. 

Macua La, El Oro; 3° 16’ S, 79° 57’ W; 10 m. A coastal town that is an 
important port for southern Ecuador and especially for the region 
around Loja and the mines in the southern cordillera. Mean annual 
temperature 24.8° C. (Rorer). 

MAcHAY and MACcKAy, see MACHAI. 

MaGAnGa. All that I know of this locality is that it is about 2500 m. 
high. There is a Cord. Matanga in the eastern Andes south of 
Sigsig in Azuay. The trail from Sigsig to Gualaquiza crosses it. 
(3° 05’ S, 78° 30’ W to 3° 15’ S, 78° 50’ W; ca. 3300 m.). 

MAGDALENA, Hda. La, Imbabura; 0° 17’ N, 78° 05’ W; 2703 m. (Map 2). 
This station is on the old road to Quito from Ibarra. It is just east 
of Cerro Imbabura. Wolf determined the mean annual temperature 
to be 13.2° C. (Sttibel). 

Manos. I have been unable to locate this station. It may be MANU, 
Loja. (3° 29’ S, 79° 24’ W). 

Manta, Manabi; 0° 57’ S, 80° 43’ W; ca. 15 m. An important port on 
the Pacific Ocean close to the northern boundary of the Arid Pacific 
Littoral. To the southeast lies the town of Montecristo, source for 
many of the finer Panama hats. (Ludwig). 

Mapoto, Rio, Tungurahua; 1° 24’ S, 78° 13’ W; 1237 m. (Map 3, 10). 
A small stream entering the Rio Pastaza from the north. It is now 
more generally known as the Quebrada de San Francisco after the 
new name for the hacienda on its east bank. The fauna and flora 
are representative of the region intermediate to the tropical and 
subtropical zones in the wet foothills of the eastern Andes. About 
two kilometers by trail to the east is another small stream, the Rio 
Margarjitas. This stream runs through a fine bit of jungle. (Spruce, 
Buckley, Haensch, Macintyre, Brown, Schilling). 

MARGARJITAS, Rio, see MAPOTO. 

Mascota, Hda., Napo-Pastaza; 1° 25’ S, 78° 11’ W; 1500 m. (Map 10). 
A station occupied on several occasions for some length of time by 
W. J.Coxey. Itison the east bank of the Rio Topo several kilometers 
above the junction of this river with the Rio Pastaza. The valley 
well represents the humid tropical zone. The tops of some of the 
near-by hills are clearly sub-tropical. (Coxey). 

MATADERO, Rio, see CUENCA. 

MENDEZ, Santiago-Zamora; ca. 2° 42’ S, 78° 17’ W; ca. 700 m. (Map 6). 
A small mining town on the north bank of the Rio Paute about five 
miles upstream from its junction with the Rio Upano. It lies in 
the humid tropics with some clearing in the immediate vicinity of 
the settlement. (Feyer, Brown). 

MerA, Napo-Pastaza; ca. 1° 28’ S, 78° 06’ W; 1100 m. (Map 3, 10). 

This small town is situated on the high terraces just north of the Rio 

Pastaza where that river leaves the eastern foothills of the Andes. 

Dr. Schultze-Rhonoff spent the major part of 1938 collecting plants 

and butterflies in this region. Others have casually collected here 

en route to the Oriente stations on the Pastaza and the Napo. The 
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mean annual temperature is about 21° C. with a maximum of 27° 
and a minimum of 16° C. The average annual rainfall is over 4500 
mm. In 1932 it was 6010 mm. The wettest months are between 
March and August. During the dry season the average monthly 
rainfall amounts to as much as 250 mm. (Schultze-Rhonoff, Mac- 
intyre, Coxey, Tate, Brown). 

MERA-ZULAY, the designation on material collected by Brown along the 
trail between these two stations (q. ae 

Mercep, Hda., Tungurahua; 1° 24’ S, 78° 19’ W; 1600 m. (Map 10). 
An old hacienda on the a bank af the Rio Pastaza in the upper 
tropical zone. It was frequently occupied in the old days by parties 
en route to or from the Oriente. 

Mesa, see MERA. 

MILLIGALLI, Pichincha; ca. 0° 16’ S, 78° 35’ W; 1800 m. (Map 3). “A 
station of native collectors in the western sub-tropical zone on the 
trail to Santo Domingo.”’ (Chapman, p. 712). (Whymper). 

Minpo, Pichincha; 0° 03’ S, 78° 48’ W; 1264 m. (Map 3). Between 
June 22 and July 7, 1870, Sttibel collected the region between Quito 
and Mindo. Whymper purchased material from Mindo in Quito. 
(Sttibel). 

Minza Cuica, Tungurahua; ca. 1°31’ S, 78° 25’ W; 3500-4500 m. 
(Map 3, 10). The paramo on the nadheutuns aes of Vol. Tun- 
gurahua. Wet and cold. The slopes leading up from Rio Puela (or 
Blanco) are clothed in a dense temperate rain forest which reaches 
about 3400 m. altitude. (Sttibel, Brown). 

MuiRA, see MERA. 

MIRAON, see MERA. 

Mrrapor, El, Tungurahua; ca. 1° 26’ S, 78° 15’ W; 1533 m. (Map 10). 
Of the many places called ‘‘El Mirador” in Ecuador the only one 
that has been extensively collected lies on the Bafios-Canelos trail 
on the north bank of the Pastaza. It is a few kilometers west of 
the Rio Mapoto. (Buckley, Spruce, Sttibel, Haensch, Macintyre, 
Brown et al.). 

MoyjanpA, Cerro, Pichincha-Imbabura; ca. 0° 06’ S, 78° 14’ W; 4261 m. 
(Map 2). This very large but low peak is sometimes called Fuyafuya. 
The name is also applied to the pass lying to the east of the mountain 
between Cayambe and Otavalo. It separates the basins of the Rios 
Guayllabamba and Chota. The slopes are well cultivated at present, 
particularly the north slope and the upper part of the south slope. 
The extreme lower south slope is covered with semi-arid thorn 
brush. (Stibel, Brown). 

MOoLosoG, see HUIGRA. 

Mona, La, Los Rios; 1° 48’ S, 79° 21’ W; ca. 60 m. (Map 5). A stopping 
place on the old trail from Babé thoya to Playas de Juan Montalvo in 
the humid Pacific slope tropics. (Whymper et al.). 

Monje, El, Loja, see Loja. 

MontTALvo, Playas de Juan, Los Rios; 1° 41’ S, 79° 17’ W; ca. 30 m. 
(Map 5). A small and formerly more important town on a tributary 
of the Rio Guayas at the foot of the western Andes. The climate is 
that of the humid tropics. Today it is often referred to as Playas. 
(Spruce, Whymper, Rosenberg, Campos, Feyer, Macintyre, Schilling). 
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Morona, Rio, Santiago-Zamora (Map 4). One of the main tributaries 
entering the Rio Marafion above the Pastaza. Entirely in the Ama- 
zonian tropical jungle. (Buckley). 

MUTADERO, Pichincha; ca. 0° 32’ S, 78° 22’ W; 4000 m. (Map 3). This 
is one of Stiibel’s stations on Cerro Sincholagua. I have given the 
co-ordinates for the peak which has an altitude of 4523 m. The 
station is probably on the west slope in the drainage of the Rio Pita 
a tributary of the San Pedro. 

NANEGAL, Pichincha; 0° 04’ N, 78° 42’ W; ca. 1400 m. (Map 2). “A 
pueblo in the sub-tropical zone about 30 miles northwest of Quito.” 
Chapman, p. 713. Whymper purchased material from here. (Rorer). 

Napo, Rio, Napo-Pastaza; ca. 1°S, 78° W to 3° 25’ S, 72°40’ W; 
(Map 4). This is one of the principal tributaries of the Rio Amazonas. 
Its headwaters are in north central Ecuador. It has long been the 
principal river for eastward travel from Ecuador and vice versa. 
For many years it has been the haunt of commercial butterfly col- 
lectors, especially for the house of Staudinger and Bang-Haas. In 
the literature the river is usually divided into the Upper Napo and 
the Lower Napo. In general the lower river is considered to extend 
from its mouth below Iquitos, Peru, to the junction with the 
Aguarico at Rocafuerte. From there to the town of Napo extends 
the upper river. At Napo the river branches. The westward and 
larger of the two branches is called the Jatun Yacu, the southerly 
branch the Rio Anzu. The Upper and Lower parts of the river 
lie in the humid tropical zone. Macintyre’s stations on the Jatun 
Yacu and Anzu are also in this zone. 

NARANJAPATA, Chimborazo; ca. 2° 18’ S, 79° 03’ W; 600 m. (Map 5). 
“At kilometer 100 on the G. & Q. R. R. Western slope of the Andes. 
Located in the narrow valley of the Rio Chanchan. Sub-tropical 
primeval forest; some banana groves along the railroad; rain forest 
on the tops of the steep hills. Rainy season February through June; 
Steamy and hot; bright sunshine between frequent downpours of 
rain.”’ Coxey. (N. B. I would consider the forest tropical rather 
than sub-tropical. F. M. B.). (Coxey). 

NARANJAS, see NARANJO. (Baron). 

NARANJITO, Guayas; 2°11’ S, 79°27’ W; 30 m. “A station on the 
x. & Q. R. R. about 30 miles east of Duran near the western border 
of the humid tropical forest.’’ Coxey. (Rorer). 

NARANJO, Azuay; 3° 15’ S, 79° 17’ W; ca. 3000 m. A river in southern 
Azuay, a tributary of the Rio Giron entering that stream near 
Calderon. High arid grasslands. 

NEGRO, Cerro, Santiago-Zamora; 2° 47’ S, 78° 34’ W; 3510 m. (Map 6). 
The highest point on the Paute-Mendez trail. Paramo and temperate 
cloud forest. The east side is much wetter than the west. (Brown). 

NEGRO, Rio, Santiago-Zamora; ca. 2° 47’ S, 78°35’ W to 2°40’ S, 
78° 20’ W; 3500-1000 m. (Map 6). The trail between Cuenca and 
Mendez follows this stream from its source on Cerro Negro (3500 m.) 
to its junction with the Rio Cruzado at about 1000 m. Feyer has 
collected at various tambos along it while en route to the Rio Upano. 
These specimens are usually labelled Cuenca-Mendez with the 
altitude. Brown collected on the summit of Cerro Negro. 
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NoORMANDIA, Santiago-Zamora; ca. 2° 09’ S, 78° 15’ W; ca. 1300 m. (Map 
6). This tambo on the old trail between Macas and Riobamba via 
Chanala was one of Feyer’s favorite collecting places in the lower 
foothills of the Andes along the Rio Upano. It is about opposite 
Brown’s Abonica station. It was here that Feyer found so many of 
his specimens of Papilio euterpinus. 

NuMBALA, Rio, Santiago-Zamora; ca. 4° 35’ S, 79° 10’ W; 2000-3500 m. 
(Map 9). This is a tributary of the Rio Chinchipe which in turn is a 
tributary of the Rio Marafion. It drains the mountainous region 
of the eastern cordillera just east of Valladolid where the Coridllera 
de Condor and the Nudo de Sabanilla form an angle in the south- 
eastern boundary of the Province of Loja. The Rios Numbala and 
Palanda form the Chinchipe. (Gaujon). 

OLALLA, Hda., Pichincha. An hacienda in the Plains of Tumbaco (q. v.). 
(Whymper). 

ORIENTE, El. (Maps 3, 4, 6, 8, 9). This is the name given to all of the 
tropical region of Ecuador east of the Andes. It is drained by the 
tributaries of the Amazonas system. There are two military prov- 
inces. The region north and east of the Rio Pastaza is called Napo- 
Pastaza, the region south and west Santiago-Zamora. The territorial 
boundary on the west follows the crest of the Andes except in the 
Pastaza valley where it follows the Rio Topo on the north and the 
Rio Gris on the south. Most of Macintyre’s ‘‘Oriente”’ material is 
from the region between Mera on the Rio Pastaza and the town 
of Napo. 

OTAVALLA, Imbabura; 0° 13’ N, 78° 14’ W; 2850 m. (Map 2). An 
important town in the southern part of the province. It is surrounded 
by cultivated country and sheep pastures. Temperate. (Whymper). 

PAGUISHAPA, Loja; ca. 3° 21’ S, 79° 21’ W; 2400 m. (Map 7). A station 
on the trail from Cuenca to Loja where it follows the Rio Jubones. 
Sub-tropical. 

PaILon, Pichincha; 2000 m. I have been unable to locate accurately 
this station of Stiibel. It is probably on the trail that skirts the 
north flanks of Cerro Pululagua in the valley of the Rio Guaylla- 
bamba. Its altitude would place it in the sub-tropical humid forest 
of the Pacific slope—in a region well infested with malaria. 

PALANDA, Santiago-Zamora; 4° 38’ S, 79°07’ W; (Map 9). A small 
settlement in the Rio Chinchipe watershed at the point where the 
stream changes its name. The upper river is called the Rio 
Palanda. (Gaujon). 

PALLANTANGA, Chimborazo; 1° 59’ S, 78°58’ W; 1520 m. (Map 6). 
A pueblo on the river of the same name near its junction with the 
Rio Sardinas, a tributary of the Rio Chimbo. Stiibel collected as 
high as 2200 m. on the surrounding semi-arid slope. 

PALMAR, Manabi; ca. 0° 10’ S, 79° 28’ W; ca. 300 m. A small jungle 
town deep in the humid Pacific tropical forest. It is in the extreme 
eastern part of the province and should not be confused with the 
following coastal station of the same name. It is on the trail from 
Quito to the coast via Santo Domingo de los Colorados (q. v.). 
(Laddey). 
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PALMAR, Manabi; 0° 03’ N, 80° 09’ W; 30 m. A point on the seacoast 
near Pedernales, also a river that empties into the sea near it. 
Humid coastal jungle. 

PaLMERA, Hda., La, Tungurahua; 1° 25’ S, 78° 12’ W; ca. 1300 m. 
(Map 10). An hacienda on the south bank of the Rio Pastaza 
approached by a cable bridge over the river about a kilometer east 
of Hda. Santa Ines. The local conditions are about the same here 
as at the Rio Topo (q. v.). (The Velastiquis). 

PALMIRA, Hda., Pichincha. An hacienda near Nanegal (q. v.) from 
which Whymper received a small collection. 

Pan, Azuay; 2° 49’ S, 78° 38’ W; ca. 2500 m. (Map 6). A small town on 
the west bank of the river of the same name with conditions like 
those at Seville de Oro (q. v.). (Brown). 

PANECILLO. A hill to the south of Quito (q. v.). 

PANIGAS, see PANIGON. 

PANIGON, Guayas; 2° 12’ S, 79° 35’ W; 15 m. (Map 5). ‘‘East of Guaya- 
quil in the flat swampy country. Tropic al. Loc ated 8 km. south of 
Milagro on the Rio Chimbo.”’ (Sometimes called the Rio Yaguachi 
at this point. F. M. B.). Coxey. (Feyer, Rorer). 

PARAMBA, Imbabura; 1° 11’ N, 78° 21’ W; 777 m. (Map 2). An hacienda 
on the Rio Mera in the tropical forest of the western slope of the 
Andes. The proposed Quito and Esmeraldas railroad will pass 
through here when and if it is built. Parts of the valley are very 
dry, others support a good stand of forest. Much of Rosenberg’s 
material was collected on the neighboring hills, some of it probably 
well up in the temperate zone. ee Flemming, Miketta). 

PasAcHoA, Cerro, Pichincha; 0° 27’ S, 78° 27’ W; 4200 m. (Map 3). 
Brown’s stations on this Seanad were on the west side at and just 
above the upper limits of the shrubby forest. The line between the 
forest and the paramo is sharply marked by a tangle of Chusquea that 
is almost impenetrable. Temperate zone, near its upper limit, is the 
life-zone designation of his stations. 

PasTAzA, Rio; 1° 24’ S, 78° 27’ W to 4° 52’ S, 76° 20’ W; 1900 m. to 
ca. 100 m. (Maps 3, 4, 10). One of the principal tributaries of the 
Rio Marafion (Amazon) in Ecuador. The upper portion of the river 
lies in the sub-tropical zone. The region between Bajios and Puyo 
has been collected for many years, and entomologically is the best 
known area in Ecuador. Throughout the tropical life-zone the river 
has been neglected since Buckley’s time. In fact his work at Sarayacu 
on the Bobonaza and more recently Felton’s commercial collecting on 
the Copataza are the only extensive collections that have been made 
on the lower river. The name Rio Pastaza is assumed just west of 
Bafios where the Rios Chambo and Patate join. From here to Mera 
the stream flows eastward and through the foothills of the eastern 
cordillera. At one time this part was called the Rio Bafios. From 
Mera its course is southeast through the upper part of the “Amazon 
plain.”” The system is navigable by canoa from Canelos on the Rio 
Bobonaza, the eastern-most tributary of any size, about four days 
march from Bajfios. 

PARTIDERO, El, Napo-Pastaza; ca. 1° 22’ S, 78°00’ W; ca. 1000 m. 

The junction of the trails from Mera and Puyo northward to Napo. 
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This is on the east bank of the Rio Anzu. Humid foothill forest of 
the Amazon basin type. (Macintyre). 

PEDREGAL, Hda., Pichincha; ca. 0° 30’ S, 78° 25’ W; ca. 3500 m. (Map 3). 
An hacienda lying between Machachi and Cerro Sincholagua used by 
Whymper during his attack on that peak. It is in the main like the 
Pasachoa stations occupied by Brown (q. v.). (Whymper). 

PENAN, see PINAN. 

PENIPE, Chimborazo; 1° 34’ S, 78° 32’ W; 2470 m. (Map 6). A town on 
the east bank of the Rio Chambo in the arid temperate zone. It is 
here that parties may be outfitted for Minza and Huamboya. It is 
reached from Riobamba by automobile. (Whymper, Brown). 

PICHINCHA, Cerro, Pichincha; 0° 10’ S, 78° 33’ W; 4790 m. (Map 3). 
Twin peaks lying north and west of Quito. Temperate forest and 
paramo cover the region. There has been surprisingly little collecting 
done on them considering their accessibility. Stiibel worked at 3600 
m. and 4100 m.; Whymper to the summits; others have worked the 
lower slopes in the outskirts of Quito—Faldas de Pichincha. 
(Whymper, Stiibel, Jamison, von Hagen et al.). 

PICHINCHA, Prov.; 0° 25’ N to 0° 55’ S, 77° 55’ W to 79° 35’ W; ca. 100 
m. to 5897 m. (Maps 2, 3). A large north central province extending 
from the crest of the Cordillera Oriental westward to the low lands 
on the Pacific slope of the Cordillera Occidental. Quito, the capital 
of the Republic of Ecuador is situated in this province. The jungle 
covered western half of the province is virtually ‘‘Terra Incognita.”’ 
The eastern half is semi-arid to arid with some forests on the 
mountain sides. 

PINAN, Paramo de, Imbabura; ca. 0° 30’ N, 78° 20’ W; 4000 m. (Map 2). 
The name given to the paramo northeast of Yana-urcu. It is drained 
by the Rios Santiago and Lita on the Pacific slope. (Stiibel). 

PINANTURA, Hda., Pichincha; 0° 21’ S, 78° 21’ W; 3142 m. (Map 3). 
An hacienda on the trail to Antisana used by Whymper. Temperate 
region, well watered and supporting a fair flora. Whymper collected 
many insects here. 

Pinpo, Rio. The best known Rio Pindo is in the southwestern part of 
Ecuador near Portovelo in El Oro. Buckley’s Rio Pindo is a small 
stream near Puyo (q. v.). 

PINTUC, see Puyo. 

PisaGua (Buckley). 

PiscHo-Urcu, Bolivar; ca. 1° 47’ S, 79° 03’ W; 2907 m. (Map 5). A peak 
southeast of San Miguel de Chimbo. 

PLAYAs, see MONTALVO. 

PooyAL, see PUYAL. 

Porto BELO, see PORTOVELO. 

PoRTOVELO, El Oro; 3° 43’ S, 79° 37’ W; 600 m. (Map 7). ‘‘Portovelo 
is on the upper Tumbez drainage and in the humid tropics, although 
most of the immediate vicinty is treeless and has much of the 
appearance of the arid tropics. Considerable deforestation has taken 
place but the topography is very broken and doubtless large areas 
have had no large trees in recent times.” H. E. Anthony in Chapman, 
p. 716. The stream just east of the town is the Rio Amarillo. 
(Gaujon, Tate). 
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PorRVENIR, El. There is an hac ienda of this name belonging to the 
Cordovez family about a half day’s journey west of Hda. Talahua 
(q. v.). This may be the locality represented in some collections. 

PosorjA, Guayas; 2° 42’ S, 80° 09’ W; sea level. A small coastal town 
just inside of Punta Arena, opposite the island of Puna in the Gulf 
of Guayaquil. It is situated in the arid tropical region near the 
coastal desert. The cover is a thorny bush. (Campos). 

PUERTA DE GUAMANI, see GUAMANI. 

PUERTOVELO, see PORTOVELO. 

PuERTO BoLivaR, El Oro; 3° 16’ S, 79° 59’ W; sea level. (Map 7). 
A port on the south shore of the Canal de Jambeli used by steamers 
and small vessels for landing passengers and materials for south- 
western Ecuador. Arid tropics. 

PuLuLaGua, Cerro, Pichincha; 0° 02’ N, 78° 29’ W; 3250 m. (Map 2). 
Sttibel collected on this peak between 2000 m. and 2700 m. in the 
rain forest at the hacienda of the same name. The peak is the 
eastern end of the Cordillera Nanegal. 

Puna, Isla de, Guayas; 2° 50’ S, 80°07’ W; ca. 20 m. The island of 
Puna lies in the mouth of the Gulf of Guayaquil. There is a passable 
road around the north, west and south sides but the eastern side is 
impassable—salt marshes. It is rather dry and covered with a 
typical thorn-bush scrub. (Ludwig and probably others). 

Punpboa, Tungurahua; 1° 26’ S, 78° 25’ W; 2000 m. (Map 10). A 
shoulder of the volcano Tungurahua s¢ suthwest of Bafios. Temperate 
forest and small plantations cover the region. (Macintyre). 

PuUTZULAGUA, Cotapaxi; 3600 m. A station of Sttibel east of Latacunga 
in the Cordillera Oriental that I have not been able to place. 

PuyAL, Bolivar-Chimborazo; 1° 42’ S, 78° 52’ W; 4308 m. The highest 
point on the trail from Riobamba to Chimbo just west of Cajabamba. 
Cold windy paramos. (Buckley). 

Puyo, Napo-Pastaza; ca. 1° 30’ S, 78° 00’ W; 981 m. (Map 4). A rather 
recent jungle town on the west bank of the stream of the same name, 
a tributary of the Rio Pastaza. It is fast becoming an important 
military post in the Oriente and will in time be connected with 
Bafios by an auto road. Much of the surrounding country is covered 
with a virgin _— The region does not receive quite so much rain 
as does Mera (q. v.). December and January are the drier months. 
The hills in the neighborhood rise to about 1100 m. It was formerly 
known as the Jivaria de Pintuc. As yet no entomologist has spent 
much time here. (Spruce, Buckley, Stiibel, Feyer, Macintyre, 
Schilling, Brown). 

Puzuno, Rio, see AGUANO. 

QUEVEDO, Los Rios; 1° 06’ S, 79° 27’ W; ca. 100 m.? A town on the 
Rio Vinces in the Pacific tropical zone. 

QUILANGA, Cordillera, Loja; 4° 25’ S, 79° 07’ W. (Map 7). (Gaujon). 

QUILINDANA, see CHALUPAS. 

QuILoToA, Cotapaxi; 0° 52’ S, 78° 53’ W; 4010 m. (Map 3). A mountain 
west of Latacunga. 

Quito, Pichincha; 0° 13’ S, 78° 29’ W; 2819 m. (Map 3). This is the 
capital of Ecuador and the largest of the Andean cities in the country. 
It is situated in the “‘Altiplano’”’ on the eastern slopes of Cerro 
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Pichincha. The country surrounding it is intensely cultivated. The 
higher slopes of the mountain are wooded. Very few specimens 
bearing Quito labels actually were taken there. It has long been a 
source for native-collected specimens of all kinds. The mean annual 
temperature is about 13° C. There is about 1 degree difference 
in the means of the extreme months. The minimum temperatures 
are about 6° C., the maximums 23° C. About 1400 mm. of rain fall a 
year. In wet years this may be increased by one-third and in dry 
years reduced to one-half. The dry season extends from June 
through September during which time about 60 mm. of rain falls. 
March, April and October are the wettest months with about 200 
mm. of rain in each. (Stiibel, Whymper, Jamison). 

Rio. Rivers will be found listed under their definitive names as, 
Abonica, Rio. 

RIoBAMBA, Chimborazo; 1° 41’ S, 78° 38’ W; 2754 m. (Map 6). A large 
city in the arid temperate ‘‘central valley.”” The surroundings for 
miles about are either under cultivation or barren. The mean annual 
temperature is a little less than 13° C. The fluctuation of the 
monthly means through the year is high for a point so near the 
equator, 4.2° C. The lowest temperatures observed are about 6° C. 
and the highest 23° C. The average annual rainfall is less than 550 
mm. Most of this occurs during March, October and November. 
These months will usually account for 300 mm. of precipitation. 
The sum for the dry months, August, September, December and 
January is rarely more than 40 mm. Material from here collected by 
Mrs. Rorer and by Brown was taken in the immediate vicinity of the 
city. Feyer’s Riobamba material comes from scattered places. Only 
a few of the species shipped by him labelled ‘‘Riobamba”’ are 
known to occur there. Many of his specimens are tropical species 
from the Rio Pastaza Valley. (Whymper, Sttibel, Feyer, Rorer, 
Brown et al.). 

Rosario, El or Hda., Tungurahua. A very old hacienda lying just 
north (one-half km.) of Hda. San Francisco (q. v.). It is about 
100 m. higher than that hacienda. (Buckley et al.). 

Rotuna, see RUNTUN. 

Rotuno, Rio, Napo-Pastaza; A tributary of the Rio Bobonaza some 
distance south of Sarayacu. (Buckley). 

RuNTUN, Tungurahua; 1° 26’ S, 78° 24° W; 2000-2800 m. (Map 10). 
The northeast shoulder of Tungurahua lying to the south of Bafios. 
This ridge is partly forested and partly cultivated as high as 2700 m. 
The trail leading up from Bajios and the lower parts of the slope 
are in the sub-tropical life-zone. The upper parts of the ridge extend 
into the temperate zone. The trail ends at about the junction of the 
two zones. There is a small pond at about 2500 m. that has been 
well collected by Macintyre. Some of the material labelled ‘‘ Bafios”’ 
by Buckley and Haensch hails from here and the similar hill to the 
west, Pundoa, where conditions are about the same. Macintyre 
specimens labelled ‘‘Bafios 2000 m.”’ or with a higher altitude come 
from either of these hills and possibly a few from the hills across the 
river where conditions are different. (See Lomas). (Buckley, 
Stabel, Haensch, Macintyre, Schilling, Brown, Velastiqui). 
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RUNTUN TRAIL, see RUNTUN. Altitude usually given as 1900 m. Some- 
times called ‘‘ Bafios, 1900 m.”’ 

RUsHINO, Rio. (Buckley). 

SALIDERO, Esmeraldas; ca. 1° 00’ N, 78° 40’ W; 110 m.? (Map 2). On 
the Rio Bogola (?). In the humid tropical forest of the west coast. 
The altitude is probably nearer 200 m. 

SABIANGO, Valle, Loja; 4° 21’ S, 79° 52’ W; (Map 7). (Gaujon). 

SAN ANTONIO, Tungurahua; 1° 26’ S, 78° 22’ W; ca. 2000-2500 m. 
(Map 10). An hacienda on the Rio Ulva a short distance southeast 
of Bafios. The lower parts are in the humid sub-tropical forest the 
upper in the humid temperate forest. (Tate, Schilling). 

SAN FLoRENCIO, Pichincha; ca. 0° 25’ S, 78° 47’ W; 1459 m. (Map 3). 
Wolf gives the mean annual temperature of this station as 17.1° C. 
It is on the trail between Quito and the Prov. of Manabi on the 
Pacific slope of the Cordillera Occidental. The hacienda is in the 
valley of the Rio Pilatén, the north fork of the Rio Toachi. (Stiibel). 

SAN Francisco, Loja; 4° 05’ S, 79° 05’ W; ca. 3000 m. (Map 7). A 
point on the trail between Loja and Zamora at about the top of the 
Cordillera de Condor. It is possible that it should be considered 
to be in the province of Santiago-Zamora. Temperate zone. 
(Gaujon). 

SAN FrANcisco, Hda., Tungurahua, see MAPOTO, Rio. 

SAN JOACHIM, Napo-Pastaza; 0° 32’ S, 78° 07’ W; 3500-4000 m. (Map 3). 
A name applied to the cerro and paramo south of Antisana which 
divides the tributaries of the Rio Papallacta and Jatunyacu. 

SAN PaB_o, Tungurahua; 1° 23’ S, 78° 23’ W; ca. 2000 m. (Map 10). 
An hacienda on the Rio Verde Chico, a tributary of the Rio Pastaza 
from the north, just east of Bafios. It is located in the upper sub- 
tropical humid forest. This station has recently been reoccupied by 
Macintyre’s collectors. Many years ago Elias Velastiqui collected 
a great deal of material here for Haensch. This early collection was 
designated from Bajos. 

SAN PepRo, Rio, Pichincha; 0° 27’ S, 78° 30’ W; 2700 m. (Map 3). 
The river drains the area between the two cordilleras in the southern 
part of the province. The above geographic data is for Brown’s 
principal station on the river in the lower arid temperate zone. This 
station was just south of the Tambillo station on the G. & Q. rail- 
road. The stream bears a very narrow gallery forest and is flanked 
at this part by the brush-lined fields and the Hda. San Rafael 
(q. v.). Whymper collected farther north in the Chillo Valley (q. v.). 

SAN RAFAEL, Guayas; 2° 11’ S, 79° 14’ W; ca. 150 m. (Map 5). ‘‘On the 
G. & Q. R. R. between Milagro and Bucay at about kilometer 75. 
Hot, humid tropics more or less the same as Bucay.’’ Covxey. 
(Campos, Feyer, Rorer). 

SAN RAFAEL, Pichincha; 0° 27’ S, 78° 27’ W; 2700-3000 m. (Map 3). 
A station occupied by Brown between the Rio San Pedro (q. v.) and 
the Paramo of Pasachoa (q. v.). Collections were made in the upper 
fields and along the thickets of Chusquea, climbing bamboo. 

SAN RoguE, Chimborazo; 1900 m. ‘‘ Very much like Hda. Licay (q. v.) 
but lower and nearer Huigra.’’ Coxey. (Coxey). 

SANTA DOMINGO DE Los CoLorapos, Pichincha; 0° 25’ S, 79° 10’ W; 
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566 m. An important Indian town on the west slope of the Andes in 
the humid Pacific tropical jungle. (Whymper, Schultze-Rhonoff, 
von Hagen Laddey.) 

SanTA INEs, Hda., Tungurahua; 1° 25’ S, 78° 12’ W; 1244 m. (Map 10). 
An hacienda on the Bafios-Canelos trail in the heart of the humid 
sub-tropical forest. It is on the north bank of the Rio Pastaza about 
half way from Rio Mapoto to Rio Topo. It is now rather run down. 
Faunistically it is about the same as Rio Mapoto (q. v.). It was 
occupied for some time by Haensch and it is the type of locality for 
many species collected by him and at earlier times by Spruce, 
Buckley and Stwbel. 

SANTA LuciA, Hda., Tungurahua. This hacienda is now abandoned. 
It was situated on the hill north of Hda. Sta. Ines (q. v.). (Buckley, 
Haensch). 

SALADO, the salt water estuary north of Guayaquil (q. v.). (Feyer, 
Campos, Brown). 

SALUDO, see SALADO. 

SARAYACU, Napo-Pastaza; ca. 1° 40’ S, 77° 35’ W; 700 m. (Map 4). 
A humid tropical jungle station on the east bank of the Rio 
Bobonaza a tributary of the Rio Pastaza. It was occupied for sev- 
eral years by Buckley. Not all of the material bearing this locality 
was taken in the immediate vicinity. The locality labels were 
affixed by Buckley’s agent in London. Most of it was taken within 
two days walk of the settlement but some of it must have been 
taken as far to the west as the Andean foothills. 

SEBOLLAL, see CEBOLLAL. 

SEVILLE DE Oro, Azuay; 2° 50’ S, 78° 37’ W; ca. 2500 m. (Map 6). 
A small town on the east side of the Rio Pan. The last settlement 
on the trail from Paute to Mendez until the lower part of the Rio 
Paute is reached. Semi-arid temperate grass-lands and brush. 
(Brown). 

SINCHOLAGUA, Pichincha; 0° 32’ S, 78° 22’ W; 4523 m. Both Whymper 
and Sttibel collected on this peak which lies to the east of Machachi. 
Their collections were made in the paramo. 

SOLITA, see SALADO. 

Sucua, Santiago-Zamora; ca. 2° 28’ S, 78° 13’ W; ca. 800 m. (Map 6). 
Material bearing this locality designation was collected by Brown in 
1939. It was long a favorite station of Feyer. This was never noted 
on any of his specimens since it was his best Agrias ‘‘punto.”’ There 
has been some clearing and cultivation in the vicinity but the Jivaro 
feuds and military conscription of porters has all but cleared the 
region of Indians. The humid tropical jungle is cut by many trails 
which offer excellent collecting as do the banks of the near-by Rio 
Tutenongoza. The best collecting is in May and October. The dry 
season, which is pronounced, extends from December through April. 

SUNI, see SUNO. 

Suno, Rio, Napo-Pastaza; ca. 0° 50’ S, 77° 20’ W; ca. 300 m. (Map 4). 
A tributary of the Rio Napo from the north and entering the Napo 
between Napo and the Rio Coca. It drains the Cordillera Guagraurcu 
and Cerro Sumaco flowing generally to the southeast. Collections 
were probably made on the Napo at the mouth of the Suno. 
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TAGUACHE, Hda., Chimborazo; ca. 1° 32’ S, 78° 28’ W; 2500 m. (Map 6). 
This hacienda is situated on the Rio Puela (or Blanco) to the south 
of Vol. Tungurahua on the trail to Minza. The forest is a mixture 
of sub-tropical and temperate elements. The upper slopes of the 
region lie in the rain belt, the lower are semi-arid. (Sttibel). 

TALAHUA, Hda., Bolivar; ca. 1° 15’ S, 79° 04’ W; 2800-3500 m. The 
geographic data pertains to Brown’s station on this huge estate. 
This was at the upper limit of the humid temperate forest on the 
Pacific slope. The forest-paramo line occurs at about 3000 m. The 
field camp was situated about 5 km. west of the hacienda buildings 
and Indian village of this name. The streams are a part of the 
Guayas watershed. The rainy season extends from December 
through May. Collections were made in the rain forest and on the 
paramos. 

TAMBILLO, Pichincha; 0° 25’ S, 78° 32’ W; 2785 m. A station and town 
on the G. & Q. R. R. Mean annual temperature 13.8° C. See 
Uyumbicho and Hda. San Pedro. (Campos, Brown). 

TAmMBoO, Cajfiar; 2° 31’ S, 78° 55’ W; 3078 m. (Map 6). The end of the 
Federal railroad which will ultimately reach Cuenca. Cultivated 
fields and temperate brush. (Brown). 

TAntTI, Pichincha; 0° 17’ S, 79° 04’ W; 600 m. A settlement at the 
junction of the Rios Tanti and Toachi on the trail to Santo Domingo 
de Los Colorados from the highlands. Humid Pacific coast jungle. 
Whymper purchased material from here. 

TarQul, Azuay; 3° 05’ S, 79° 05’ W; ca. 2610 m. On the Cuenca-Loja 
trail along the Rio Tarqui. Arid grassland. (Campos). 

TENA, Napo-Pastaza; 0° 59’ S, 77° 48’ W; 512 m. (Map 4). A town 
not far from Archidona in the humid tropical jungle of the upper 
Amazon. The mean annual temperature is around 24° C. The 
average annual rainfall is over 3200 mm. 

TENGUEL, Guayas; 3° 00’ S, 79° 47’ W; ca. 10 m. (Map 5). On the Rio 
Tenguel near the Pacific Coast in the extreme southern part of the 
province. Not far to the south the country changes from humid 
tropics to the arid tropical desert which extends almost without 
interruption to central Chili. (Feyer). 

TILILAC, Bolivar-Chimborazo; 1° 38’ S, 78° 50’ W; ca. 4000 m. (Map 6). 
The pass over the southward extension of Chimborazo used by the 
highway between Guaranda and Riobamba. Paramo. (Brown). 

TipococHa, Paramo de, Cafiar; 2° 25’ S, 78° 58’ W; ca. 3300 m. (Map 6). 
The highest point on the Government Railroad connecting Sibambe 
and Tambo. Very wet most of the year. According to Diels, the 
temperatures in August range from 5 to 15 degrees Centigrade. 

Toacui, Rio. Material sold under this locality by Macintyre in 1940 
was purchased in Quito and represented all regions between Quito 
and Tanti (q. v.). 

Topo, Rio, Tungurahua; 1° 26’ S, 78° 12’ W; 1226 m. (Map 3, 10). One 
of the principal tributaries of the Rio Pastaza within the foothills. 
It flows southward from the Llanganati range. It is incorrectly 
shown as a tributary of the Rio Anzu on the map accompanying 
Chapman’s “‘ Distribution of Bird-Life in Ecuador” (Bull A. M. N. H. 
LV, 1926). It is an extremely wet region, probably the rainiest in 
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the foothills along the Pastaza. Very few of the tropical species stray 
up this far. Coxey spent some time on the river at the Hda. La 
Mascota (q. v.). (Spruce, Buckley, Sttibel, Haensch, Feyer, Coxey, 
Macintyre, Brown, Schilling et al.). 

TOTORILLAS, see CHIMBORAZO. 

TuLcan, Carchi; 0° 48’ N, 77° 44’ W; 2980 m. The provincial capital of 
Carchi, close to the Colombian border. The region is semi arid. To 
the south lies the inhospitable Nudo de Boliche. In most respects 
this region is faunally and florally more closely related to the high 
lands of Colombia than it is to even nearby Ibarra. The mean 
annual temperature is 12.0° C.; the fluctuation of the monthly 
means is 2.1° C. (Rorer). 

TuMBACO, Plains of, Pichincha; 0° 13’ S, 78° 24’ W; ca. 2400 m. (Map 3). 
The name given to the extremely arid northern portion of the Chillo 
Valley. (Whymper). 

TUTENONGOZA, Rio, see SUCUA. 

ULva, Rio, Tungurahua; 1° 24’ S, 78° 28’ W; 1700 m. (Map 10). A 
tributary of the Rio Pastaza entering from the south just east of 
Bajos and much like that station in all respects. Hda. San Antonio 
lies up the stream. (Tate, Macintyre, Brown, Schilling). 

UPpANO, Rio, Santiago-Zamora; (Map 6). This is the name of the upper 
part of the Rio Santiago. On the map in Chapman (see Topo) this 
river is incorrectly shown as a tributary of the Rio Morona. Stations 
of Brown and Feyer are along the west bank of the river. The 
region collected lies in the humid tropics. See also Chanala, Rio 
Abonica, Normandia, Macas, Sucua, Rio Blanco, Huambi, Mendez. 

UrBiNA, Chimborazo; 1° 30’ S, 78° 42’ W; 3650 m. (Map 3). The 
railroad station on the pass between Chimborazo and Igualata. 
Paramo. (Brown et al.). 

UtTanaG, Hda., Chimborazo; ca. 1° 22’ S, 78° 27’ W; 3000 m. (Map 6). 
This station is situated a little east of Taguache (q. v.) in the rain 
forest. (Stibel). 

Uyumsicuo, Pichincha; 0° 23’ S, 78° 30’ W; 2700 m. (Map 3). Brown's 
station in this town was the pasture between the quinta occupied 
by Dr. and Mrs. Rorer and the Rio San Pedro. Arid temperate zone, 
irrigated land bordered by shrubby hedges. Occasionally sub- 
tropical species were taken. 

VERDE, Rio, Tungurahua; 1° 24’ S, 78°17’ W; 1497 m. (Map 10). 
A tributary of the Rio Pastaza entering from the north. It is in 
the drier portion of the upper sub-tropical region in the Pastaza 
foothills. (Buckley, Feyer, Macintyre, Schilling, Brown et al.). 

VENTURA, Hda. “A plantation near Bucay”’ (q. v.). Coxey. (Rorer). 

VILLAGOMEZ. This was the name of one of Buckley’s assistants and has 
been confused as a locality. 

Victoria, Hda., La; 2° 11’ S, 79° 06’ W; 310 m. “Above Bucay (q. v.) 
on the G. & Q. R. R.” Coxey. (Rorer). 

VILLANO, Rio, Napo-Pastaza; ca. 1° 30’ S, 77° 30’ W; ca. 400 m. This 
name is applied to the first of the three rivers that form the head- 
waters of the Curarai when traveling northeast from Canelos; it is 
about six hours walk. The jungle is dense and very wet. It is 
probably the same as Feyer’s Curaray. (Buckley). 














1941] Brown: Entomological Stations in Ecuador 851 


VILLONACO, Loja; 4° 00’ S, 79° 05’ W; 2923 m. (Map 7). The ridge 
west of the city of Loja on the trail out to the Pacific coast. Close 
to the upper limit of the arid temperate zone. The shrubby growth 
is interspersed with tufts of paramo grasses. Gaujon. 

VINCEs, Guayas, see SAN RAFAEL, Guayas. Fide Coxey, Feyer and 
Rorer. 

VincEs, Los Rios; 1° 36’ S, 79° 41’ W; ca. 15 m. (Map 5). An old town 
on the river of the same name in the low coastal jungle. The forest 
is occasionally interrupted with savannahs. 

YUNGILLA, Tungurahua; 1° 24’ S, 78° 20’ W; ca. 1600 m. (Map 10). 
A little settlement on the north bank of the Rio Pastaza at the 
mouth of the Rio Blanco. Semi-arid sub-tropical conditions prevail 
in the immediate vicinity of the town. The upper slopes of the hills 
are clothed in a dense forest and must receive more rain. Macin- 
tyre’s altitudes for this region must not be relied upon too strongly. 
His native collectors, one of whom is resident here, collect well up 
into the hills. (Macintyre, Coxey, Brown et al.). 

ZARAYAQUILIO, Napo-Pastaza. ‘‘Feyer’s collecting station a little over 
two days below Canelos.’’ Coxey. This would place it not far below 
Sarayacu. I suspect that it is Feyer’s Teutonic spelling of Sarayacillo 
a short distance down the Rio Bobonaza from the larger village. 

ZUNA, see ZUNIAC. 

ZUNIAC, Rio, Napo-Pastaza; 1° 26’ S, 78° 11’ W; 1200 m. (Map 10). 
About one kilometer east of the Rio Topo the Bafios-Canelos trail 
crosses this river. It is essentially the same as the Topo in all 
respects. The sand bars are much easier to collect here. The two 
rivers enter the Pastaza within a few hundred feet of each other. 
(There is an abandoned village of this name on the Rio Upano west 
of Chanala.) (Brown, Schilling and probably others). 

ZAMORA, Santiago-Zamora; ca. 4° 10’ S, 78° 45’ W; ca. 1000 m. (Map 8). 
In the southern Oriente to the east of Loja. The town lies in the 
humid tropical forest but the sub-tropical regions are not far up the 
valley and on the surrounding hills. Formerly called Jivaria de 
Zamora. (Gaujon). 

ZARUMA, El Oro; 3° 42’ S, 79° 36’ W; 1166 m. (Map 7). In the arid 
tropics in the Pacific drainage on the Rio Amarillo in the valley 
between the eastern and western Cordilleras. (Gaujon, Feyer, 
Rorer). 

ZULAY, Napo-Pastaza; ca. 1° 29’ S, 78° 03’ W; ca. 1000 m. (Map 10). 
The hacienda of Sefior Martinho, the former Minister to Ecuador 
from Brazil. Much of the surrounding land has been cleared and is 
under cultivation. Nearby is the newly constructed (1939) airport 
of an oil concession. It seems drier here than at either Mera or 
Puyo, but it is still in the humid tropical zone. (Brown & Schilling). 

ZuMBA, Valle de, Santiago-Zamora; ca. 4° 47’ S, 79° 05’ W. (Map 9). 
On the east slope of the Cordillera Oriental. It is a tributary valley 
of the Rio Chinchipe entering from the south. Humid. It must ni 
near the junction of the tropical and sub-tropical zones. (Gaujon). 








PERISSOLESTES PAPRZYCKII, A NEW PERILESTINE 
DRAGONFLY FROM PERU 


(Lestidae: Odonata) 


CLARENCE HAMILTON KENNEDY, 
Ohio State University, 
Columbus, Ohio 





After publication of revisional notes (Annals 34 (3) : 658-688, 
1941) on the Perilestinae, in material purchased from Ward's, 
were found 14 males and 1 female of this new species which 
had been collected by Pedro Paprzycki of Satipo, Peru, in the 
valley of the Rio Satipo, a small tributary of the Urubamba. 
Male and female run in my key (I. c., pp. 663-665) to remolus. 
I christen this species with the striking name of the collector. 





Perissolestes paprzyckii, new species 
(Figs. 2-8 and 10, 11) 


Holotype, male. Abd. 52 mm., hwg. 24 mm. 

Head: Labrum dull orange with black basal dot; bases of mandibles 
pale; clypeus dark brown with three pale spots on vertical surface; 
head black above with reddish bronzy lustre; rear and lower surfaces 
black. Prothorax pale with lateral and dorsal brown stripes. Thorax 
dark brown and black with pale blue stripes as in fig. 2. The narrow 
antehumeral pale stripe is at a distance from the suture equal to width 
of stripe. Ventral surface entirely black. Fore and middle legs and 
hind femora dark brown; hind tibiae pale. Stigmas dark rusty brown. 
Abdomen: Segments 1 and 2 brown with pale sides; 3-5 with six 
alternating dark and pale rings (similar to fig. 35, Annals, 1. c., p. 675); 
6-10 black with two narrow pale rings on anterior end of 6 and sternum 
of 10 and posterior fourth of that of 9 pale (blue in paratypes); 
appendages white. 

Postnodals 15-15 and 13-13; My, arises 4 cells before stigma; Cus, 
length in cells, fwgs. 19-18, hwgs. 14-15. Penis (figs. 7-8) with a cross 
fold on back of terminal flap. Appendages (figs. 10-11) with a long 
internal subbasal tooth and the internal subapical lobe rounded or 
triangular with a rounded internal angle at two-thirds length of 
appendage; apices incurving with tips rounded truncate and slightly 
thickened. 

Allotype, female. Abdomen 44 mm., hind wing 28 mm. 

Head colored as in male. Thoracic colors running to browns (figs 3 
and 6), prothoracic pattern as in male (fig. 6); pterothorax (fig. 3) with 
venter pale with two oval and one round spot black; legs pale with inner 
surface of femora dark; stigmas rusty dark brown. Abdomen with the 
middorsal area continuously black on segs. 1-5 and brown on 6-10; 
sides of 1 and 2 pale, of 3-6 black with three pale spots on each (on 6 
the last two dark spots brownish); 7-10 brown with obscure anterior 
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lateral spot on 7 and a large oval blue spot on 9 (fig. 4). Cerci and 
paraprocts pale. A silvery spot on anterior end of sternite 8 (fig. 4). 
Hind lobe of prothorax rounded (fig. 6). Insertion of valvular 


styles at level of apices of cerci (fig. 4). 





Fig. 1, Color pattern, male; fig. 9, 
From Cristalina, Colombia, collected by J. H. and E. B. 


Perissolestes remotus W. and W. 


Appendages of male. 
Williamson, Feb. 12, 1917. 
Perissolestes paprzyckii n. sp., from Satipo, Peru, collected by Pedro 


Paprzycki, June, 1940. Fig. 2, color pattern of a male paratype; figs. 3-6, of 
female allotype; figs. 7-8, penis of paratype, and figs. 10-11, appendages of male 


paratype. 
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The thirteen paratype males are similar to the holotype in 
structure and color. The smallest male has abdomen 45 mm. 
and hind wing 19 mm. The collecting dates are May 24 to 
June 18, 1940, all from Satipo. 

Paprzycku differs from remotus, its closest known relative, 
in (1) its orange labrum, (2) the reddish bronze of head, (3) the 
reddish brown stigmas, (4) the distance of the pale antehumeral 
stripe from the humeral suture, (5) the narrow cross fold on 
hind surface of hind flap of penis, (6) the pure white male 
appendages and in the female, (7) the three dark spots on the 
pale venter of thorax. (In remotus the (1) labrum is black, 
(2) head brilliant greenish bronze, (3) stigmas black, (4) pale 
antehumeral stripe contacts humeral suture, (5) no cross fold 
on penis, (6) male appendages pale brown and (7) venter of 
thorax of female entirely pale.) 

The types and paratypes are at present in the author’s 
collection. Paratypes will be deposited in the American 
Museum of Natural History and in the Williamson Collection, 
University of Michigan Zoological Museum. 


THE SECOND YEARBOOK OF RESEARCH AND STATISTICAL METH- 
ODOLOGY. Books anv REviEws. Edited by Oscar KRISEN BuROs. 
Pages xx and 383. Published by THE GrypHon Press, 32 Lincoln Ave., 
Highland Park, New Jersey. Price $5.00 

By the Introduction and Acknowledgment this volume comes from a member 
of the staff of the School of Education of Rutgers University. It has had secre- 
tarial help from W. P. A. It is a compilation of 1652 review excerpts from 283 
journals. At present the work covers publications in the English language from 
1938-1940. It is hoped to expand the next edition (if and when) to cover works in 
other languages. 

The arrangement of the book is alphabetical by the names of the authors of 
the books reviewed. The first item is Aitken, ‘‘Statistical Mathematics,’’ Edin- 
burgh, Scotland: Oliver and Boyd, Ltd., 1939. (New York: Interscience Publish- 
ers, Inc., 1940. $1.50.) Following this heading are quotations from ten reviews 
which give a fair picture of ‘‘Statistical Mathematics,”’ its strong and weak points. 
The body of the volume, 356 pages, is thus occupied to Znaniecki. ‘‘The Social 
Role of the Man of Knowledge.’’ Columbia University Lectures, etc. 

At the end is an index giving full titles of the periodicals publishing the 
reviews, their addresses, subscription prices, etc. Next, a list of publishers with 
addresses. Then there is an index of the authors of the reviews and finally a 
classified index to the books from ‘‘Actuarial Mathematics,’’ ‘‘Agriculture’’ and 
“Anthropology’’ to ‘‘Workbooks”’ and ‘‘Zoology.”’ 

The volume gives the would-be purchaser of works in the field of methodology 
some idea of a volume and its probable usefulness before he takes a chance and 
buys it. It has a list of publishers and of data on scientific journals which are 
forms of information difficult to assemble. We can see where in a research library 
the volume could be of striking use in critical problems.—C. H. K. 








BOOK NOTICES 


A SYMPOSIUM ON HUMAN MALARIA WITH SPECIAL REFERENCE TO 
NORTH AMERICA AND THE CARIBBEAN REGION. Edited by 
F. R. Moutton. Publication of the AMERICAN SOCIETY FOR THE ADVANCE- 
MENT OF SCIENCE, No. 15, 398 pp., illustrated. Washington, D. C., 1941. 
Price $4.00 to members of A. A. A. S. and $5.00 to nonmembers. 

The papers presented at the successful symposium on human malaria held in 
Philadelphia last winter are now available in book form. The program was 
arranged by the Section on Medical Sciences of the A. A. A. S., the American 
Society of Parasitologists, the American Society of Tropical Medicine, and the 
National Malaria Committee. The forty-four articles thoroughly cover all 
phases of the malaria problem for the area considered. The list of forty-two 
authors is impressive and makes one realize the authoritative nature of this 
volume. The contents are considered by sections and the titles of articles are 
shortened in many instances. 

I. Introduction, by M. F. Boyd ( J oem). This brief historical introduction 
is thorough. Appare ntly it wasn’t the Countess and possibly not even the Count 
of Chinchén, after whom the quinine producing tree was named, who was the 
hero of the pretty story about the discovery of the value of cinchona bark. Almost 
everyone will have to correct his knowledge on this topic. 

II. Parasitology (55 pages). Distribution of malaria, by E. C. Faust. 
Taxonomy of the human malaria parasites and notes on American strains, by 
G. R. Coatney and M. D. Young. Morphology, life cycle, and physiology of 
rn malariae, by M. D. Young and G. ra _Coatney Idem for P. vivax, 
by R. D. Manwell. Idem for P. falciparum, by S. F. Kitchen. Detection and 
differential diagnosis of parasites in man and mos¢ juito, | yy A. Wilcox and L. Logan. 

Faust’s studies have done much to make us malaria conscious. The taxonomy, 
morphology, and life cycles of the parasites are covered very completely; unfor- 
tunately little is known about their physiology. The life cycle of P. vivax merits 
careful attention because new information greatly modifies our conception of this 
widespread species which is depicted in most textbooks. The article by Wilcox 
and Smith is valuable for laboratories as well as individuals. Their methods are 
described in detail and are well illustrated. 

III. Anopheline vectors (68 pages). Morphology and classification of 
nearctic species, by W. V. King and G. H. Bradley. oe of species, by 
W. V. K. and G. H. B. Their bionomics and ecology, by G. H. B. and W. V. K. 
Classification and identification of species of Mexico, Central America, and West 
a by W. H.W. Komp. Distribution and ecology of Caribbean region species, 

es E. Rozeboom. Factors Influencing infection with malarial parasites, by 
Huff. Transmission of malaria by North American anophelines, by J. S. 
antes 

The information on anopheline mosquitoes brings together widely scattered 
data and new material has been added. Huff has had to rely largely on his 
researches on bird malaria. Transmission of malaria by anophelines is brought 
up to date and analyzed. 

IV. Epidemiology (32 pages). Cyclical variation in incidence of malaria, 
by C. F. Craig. Topographical and related factors in epidemiology, by R. B. 
Watson and R. Hewitt. Malaria and the community, by L. W. Hackett. Role of 
anophelines, by R. Matheson. 

The causative factors of seasonal cycles and cycles of greater intervals depend 
largely upon temperature and humidity which affect the insect vectors, the species 
and number of an yphelines, migration of non-immune people, and the importation 
of exotic strains of parasites. Correlations of endemic malaria with certain 
topographical, geological, and climatological data are striking. The degree of 
prevalence and the rate and constancy of transmission in a community largely 
depend upon the number of satisfactory insect vectors and the number of people 
carrying gametocytes. The species of anophelines apparently responsible for a 
number of epidemics are discussed by Matheson. 

V. Symptomatology of the infection in man (51 pages). General considera- 
tions, by M. F. Boyd. Vivax malaria, by W. K. Stratman-Thomas. Quartan 
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malaria, by S. F. Kitchen. Falciparum malaria, by S. F. K. and Blackwater 
fever, by S. F. K. 

Most of this material, and that in the next section also, is not familiar to the 
reviewer. Blackwater fever still remains a puzzling disease. 

VI. Pathology and Immunity in man (41 pages). Some pathological aspects, 
by P. R. Cannon. Physiological pathology, by H. E. Meleney. Characteristics 
of immunity, by W. B. Redmond. Cellular basis for immunity, by W. H. Talia- 
ferro. Humoral immunity, by L. T. Coggeshall. 

VII. Treatment (30 pages). Cinchona and its alkaloids, by E. E. Nelson. 
Antimalarials other than quinine, by H. Molitor. Experimental chemotherapy, 
by J. Maier. Ten years of observations in Panama with reference to control with 
quinine, atabrine, and plasmochin, without anti-mosquito measures, by H. C. 
Clark and W. H. W. Komp. 

Quinine sulphate remains the standard drug for the treatment of malaria. 
Atabrine resembles quinine in action on parasites and it is of special value during 
pregnancy as it does not affect uterine muscle like quinine. Bad effects due to its 
use have been reported and it is more expensive than quinine. Plasmochin will 
kill gametocytes of P. falciparum, which are not affected by quinine and atabrine, 
but this is of no value to the patient although it may be to the community. The 
drug definitely has adverse effects on blood and the circulatory system. The 
new organic compounds of which sulfanilamide is the best known, are still in the 
experimental stage. 

VIII. Control and eradication (85 pages). Planning malaria control, by J. 
Andrews. Malaria survey-methods and procedures, by J. E. Elmendorf, Jr. 
Methods directed against adult mosquitoes, by D. M. Jobbins. Housing with 
reference to mosquito-proofing, by C. C. Kiker. Drainage and filling methods, 
by N. H. Rector. Management of water, by E.H. Hinman. Petroleum products, 
by J. M. Ginsburg and W. Rudolphs. Paris green and other larvicides, by M. A. 
Barber. Naturalistic methods, by P. F. Russell. Adaptability of control 
measures to the Neartic fauna by H. A. Johnson. Adaptability of Control 
measures to the Caribbean region fauna, by H. W. Kumm. The anti-malaria 
program in North America, by L. L. Williams, Jr. 

Measures directed against adult mosquitoes are, on the whole, unsatisfactory. 
Good screening is helpful but hard to obtain in the loosely constructed homes of 
many people in warm climates. For this reason the use of bed nets is often desir- 
able. There is no satisfactory repellant. The management of impounded water 
by variation in water level destroys larvae and makes breeding places unsuitable. 
These recent studies should be familiar to the engineers planning and maintaining 
the numerous dams in all parts of the country. ‘‘Man-made malaria,”’ the result 
of borrow pits, improperly placed culverts and other faults in railway and highway 
construction, is unnecessary. A permanent method of control is the draining 
or filling in of breeding places. Although there are abundant natural controls, 
extension or intensification of them to a point where they are conspicuously bene- 
ficial requires much study and management. Methods frequently are inapplicable 
over wide areas. Most practical has been the use of fish. Careful supervision by 
experienced entomologists is necessary when oils and larvicides are used in order 
to obtain satisfactory results. Preventable errors have caused a tremendous 
amount of justifiable complaint by naturalists, hunters, and anglers. This section 
can be used in solving many problems involving other than anopheline mosquitoes. 

IX. Bibliography (28 pages). There is approximately 1,000 entries. 

An index would have required much work but it would have been handy. 

This volume is uniform with others published by the A. A. A. S. and it is the 
eighth in the field of public health. The Association Editor, F. R. Moulton, and 
the publication committee consisting of M. F. Boyd, M. H. Soule, L. T. Coggeshall, 
C. F. Craig, W. H. Taliaferro, and L. L. Williams deserve great credit for their 
labors.—C. E. VENARD. 


ANNALES DE LA ESCUELA, NACIONAL DE CIENCIAS BIOLOGICAS. 
Vol. I, Parts 1-4, pp. 1-533, 80 plates. Published under direction of ESCUELA 
NACIONAL DE CrENCcIAS BioLocicas, Apartado Postal 7016, Mexico City, 
D. F., Mexico. Subscription price, $3.00. 


This is a greeting from the Annals to the Annales, a new biological journal 
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which in its first volume has been largely entomological. It is backed by the 
National Government and is edited by Sr. Manuel Maldonado K. and Dr. Alfonso 
Dampf from the Department of Entomology and the ‘‘Leland Ossian Howard’’ 
Laboratory of the Escuela Nacional de Ciencias Bioldégicas. 

Mexico City has recently taken on a considerable importance in entomology. 
Our own Bureau of Entomology and Plant Quarantine has for some time maintained 
a strong laboratory directed onto entomological problems which help clear some 
of our problems of the Mexican-U.S. border. For years Doctor Dampf has carried 
honors in Mexican entomology with a wide correspondence with American special- 
ists. The development of medical entomology has encouraged mosquito work 
and allied studies backed by Johns Hopkins School of Hygiene and Public Health 
and the Rockefeller interests. Just recently the leading entomologists of Spain 
escaped from Franco to Mexico City. Thus we see the name Bolivar ranking high 
in Mexican entomology. 

Associated with Dampf as advisors on the editorial problems of this new 
journal are Dr. A. da Costa Lima, Chief of the Entomological Laboratory of the 
Instituto Oswaldo Cruz of Rio de Janeiro; Dr. G. F. Ferris, Stanford University; 
Dr. E. Martini, Chief of the Entomological Laboratory and Institute of Tropical 
Diseases of Hamburg; and Dr. F. Silvestri, Director of the Entomological Lab- 
oratory of the Royal Agricultural Institute of Portici, Italy. An entomological 
journal could hardly have more outstanding Godparents. All have an extensive 
knowledge of tropical zoology, particularly entomology and much experience in 
editorial work. 

The Annales is 8 x 11 inches, on good white paper and has first class zine 
etching illustrations, all of which indicates first class accurate press work. We 
are very glad to see this excellence of the press work, as much good entomology 
produced by our southern entomologists has lost much in the past by obviously 
poor work in the southern printing plants. It discourages hard work. The 
Annales is planned to appear as a quarterly. 

In the Index we see C. Bolivar y Pieltain, an article on a new Mexican 
zorapteron; A. Dampf, a new Phlebotomus and two other articles; D. M. DeLong, 
Los Phlepsidos de Mexico; Dobzhz my, on Drosophila azteca; J. D. Hood on 
Thysanoptera of Mexico, two articles; Mooser, on Lepidoptera; K. Schedl, on 
Scolytidae of Mexico; F. Silvestri, ‘ Lacenen of Entomology in an Economic 
World.” 

The Annales enters as a most substantial addition to American publications 
that carry entomological articles. The Annals hopes the Annales will always 
fare as well. Entomology needs such solid help.—C. H. K. 


THE PLANT BUGS OR MIRIDAE OF ILLINOIS, by HARRY H. KniGur. 
Pages 1-234, 181 figs., 1941. Published as Art I, Vol. 22, BULLETIN ILLINOIS 
NATURAL History SuRVEY, Urbana, Illinois. 

This volume treats of 440 species, which is the length of the present Illinois list. 
The above number does include 110 extralimital species many of which will prob- 
ably be found in Illinois as they are members of the fauna of the general region in 
which Illinois is situated. The present study is part of the general insect survey 
planned by T. H. Frison, the chief of the Natural History Survey. Already have 
appeared the parts on stoneflies and on aphids. The project on Miridae was 
organized in 1930 and put in charge of Professor Knight, who was employed on the 
survey as Assistant Entomologist during the summers of 1930, 1932, 1933 and 1937. 
The greater part of this time was devoted to collecting by special Survey parties 
in charge of Dr. Knight. 

Besides this material much had already been done by earlier Illinois collectors, 
especiz ually by C. A. Hart, whose remarkable work for Professor S. A. Forbes, 
previous Director of the Survey, few entomologists have fully appreciated. C. W. 
Stromberg was also interested in the earlier work, as was W. J. Gerhard of the 
Field Museum of Chicago, who lent much excellent material which he had collected 
in Illinois. Further extensive collecting was continued when the state was combed 
out for leaf hoppers under the succeeding DeLong project. Not mentioned in the 
foreword but vitally necessary in such a review of an extensive fauna are the 
remarkable collections which were made in various eastern states by author 
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Knight himself. Altogether the study is based on about 20,000 specimens from 
Illinois alone. 

It is the product of the main research of the author over a period of about 
ten years. The field work alone is even greater as it extends over that of Hart, 
Stromberg, Gerhard and about ten summers of collecting by the Survey’s 
collecting crew. 

The illustrations are one of the first features to attract the eye of the 
taxonomist. They are brilliant and give the student confidence in the precision 
of the work as a whole. Genitalic and claw characters are extensively figured. 
The total number of ‘'181’’ figures does no justice to the many instances where 
ten to thirty-five illustrations of genitalia may be grouped under one figure number. 
By actual count the book has 597 figures. The excellent illustrations that show 
the entire bug are the art of the entomologist-artist, Dr. C. O. Mohr, of the Survey 
staff. Further illustrative work has been done by Miss Kathryn M. Sommerman 
and Dr. H. H. Ross. We also recognize the well known style of the author him- 
self. Taxonomic work should be built on accurate illustration. This volume has 
just that basis. 

We have known the author since student days together at Cornell. Knight 
was always credited with doing things with a final and complete thoroughness. 
During World War One his ambition was to be an aviator, but as soon as his 
superiors found his ability as a photographer they grounded him for the duration 
lest they lose his expert services in charge of a photographic section. In 1920 we 
saw Doctor Knight, north of Lake Superior, beat all the Crateagus bushes on an 
extensive hillside, and actually beat them until the hillside looked like a wreck, 
to take a half dozen specimens of a mirid known heretofore only from Europe. 
Was he thrilled! And was the lovely countryside ruined! Such is his vigor and 
thoroughness in pursuit of plant bugs. (We have wondered what rural Illinois 
must look like after he and DeLong have satisfied their yearnings for more 
specimens. ) 

We cannot speak authoritatively on Miridae, but we know Knight and can 
speak with knowledge of his accuracy and thoroughness. On this knowledge we 
can recommend The Plant Bugs or Miridae of Illinois to all interested in the 
taxonomy of that group.—C. H. K. 


THE BIRDS OF AMERICA, by Joun JAMEs AupuBON, with an introduction 
and descriptive text by William Vogt. Pages xxvi and 435 colored plates. 
1941. 9.5 x 12.5 inches. Published by THE MacMILLAN Company, New 
York. Price, $4.95. 

The appearance of this handsome book is indeed an outstanding event, not 
only because of the book’s ornithological value, but as an achievement in pub- 
lication. This book should receive even wider acclaim than did the first edition 
(published in 1937, price $12.50). 

The present volume contains 435 illustrations of Audubon’s Elephant Folio 
edition of ‘‘The Birds of America.’’ There is a six-page introduction containing 
a brief account of Audubon and his work, and of bird study in general. Following 
the plates is a brief account of their history and transcripts of the original legends, 
and an index of common names. At the bottom of each plate is the plate number, 
the common and scientific name (according to the 1931 A.O.U. Check List), anda 
brief statement of the range, habitat, identification, voice, and food habits of the 
species on the plate. 

A good mdny species appear on more than one plate, and most of the plates 
contain two or more plumages of the species illustrated. In general, the identity 
of the various plumages is given only in the transcript at the end of the book; it 
might have been more convenient for the reader if this information had been 
included in the brief description at the bottom of the plate, particularly since the 
present names of many species are different from those used by Audubon. The 
plates are not arranged in taxonomic order, but the index makes it easy to locate 
any species. 

This edition is essentially similar to the 1937 edition except that it lacks 
plates 436-500 of the earlier edition. The absence of these plates in the present 
volume detracts but little from its value as compared with the 1937 edition. The 
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majority of the 65 omitted plates are simply new or enlarged drawings of some of 
the species illustrated in the first 435 plates; there are less than a dozen eastern 
species that are represented only on these 65 plates. The present edition is about 
a pound lighter than the 1937 edition (about 544 pounds, as compared with about 
614 for the earlier edition). 

The reproduction of the plates in this volume is just as good as that in the 
first edition; such differences as are apparent probably represent variations in the 
printing process. We have had no opportunity to compare these plates with 
those of the original folio; G. M. Allen has pointed out (The Auk, 55: 289-290; 1938) 
that there are certain discrepancies in these plates as compared with those in the 
folio, but that they are in general good reproductions. In the Elephant Folio 
each species was life size; in this book the larger plates have been reduced to the 
size of the page, but the smaller species appear nearly life size. The descriptive 
legends on each plate do not indicate the amount of reduction (which might have 
been of value), but the measurements of each bird are given. 

A person with a critical eye can easily find errors in the details of coloring 
or structure in thes plates, but whether these errors were on Audubon’s original 
paintings or have appeared during the process of reproduction, it is difficult to 
say. However, the present value and interest of Audubon’s plates lies not so 
much in their accuracy of detail but in their beauty of coloring and background 
and in the spirited (though not always exactly life-like) poses. 

This book is printed on a good quality of paper and is bound in maroon 
buckram stamped in gold. It is truly an outstanding book, one which every bird 
student and book lover will want to possess; its low price will make it available 
to many who could not afford the higher-priced first edition —D. J. Borror. 


IMMUNITY AGAINST ANIMAL PARASITES, by James T. CuLBERTSON. 
Pages x and 274. 4 figs., 3 charts, 2 tables. 1941. Published by CoLumBIA 
UNIVERSITY PrEss, Morningside Heights, New York. Price $3.50. 


Because the study of the problems of immunity has advanced farthest among 
men of the medical profession and among research scientists in the medical field, 
this volume deals largely with immunity in that area. We call the attention of 
those entomologists in biological control to it as the volume does contain many 
outlines of problems in immunity from which ideas might be carried over into 
entomological research. Studies in neighboring fields are always worth surveying. 
The author is a professor of bacteriology at Columbia University. 

The contents run as follows: I. Introduction. Part One. Natural Resistance 
and Acquired Immunity. II. Natural Resistance; III. Age Resistance; IV. Spe- 
cifically Acquired Immunity; V. Requisites for Immune Response; VI. Parasites 
Which Elicit Immunity; VII. Mechanisms of Specific Immunity; VIIT. Demonstra- 
tion of Immunity. 

Part Two. Immunity in Specific Diseases. IX. The Amoebiases; X. Leish- 
maniases; XI. Trypanosomiases; XII. Malarias; XIII. Coccidioses; XIV. Tre- 
matodiases; XV. Cestodiases; XVI. Nematodiases; XVII. Response to Arthropods. 

Part Three. Applied Immunity. XVIII. Classification of Parasites; XIX. 
Vaccination Against Parasites; XX. Diagnosis of Parasitic Infection. 

The volume is elaborately documented by the use of abbreviated footnotes. 
Then at the back are seven pages of abbreviations, explained, of Journals cited. 
These are zoological and medical. 

Bearing the imprint of the Columbia University Press and coming from one of 
the University’s staff it is the last word as a review and general organization of 
the subject as viewed from the medical world. It contains a great many interest- 
ing biological facts, the curious dominance of one parasite over some related 
parasite when the host is infected by both, the differing responses of various 
individuals to the bites of arthropods, racial responses to malarial and other 
infections, etc. The value of the book lies in its review of the literature and 
organization of the widely scattered facts.—C. H. K. 
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PERSONAL BIBLIOGRAPHIES 


Under this head we will be glad to list personal bibliographies of members 
of this society. They must be in some printed form such as mimeograph, litho- 
print, photolith, planograph or some similar process or actually printed. They 
must be available from the author on request. 

We believe a development of this type of bibliographic service can be of con- 
siderable value. Our copies of personal bibliographies sent for notice in the 
Annals are deposited in the Ohio State University Library, Botany and Zoology 
Division. 

EpitH M. PatcH. Publications by, 1900-1940. Fifteen pages of mimeo- 
graph. Obtainable from the author at the address: Agricultural Experiment 
Station, Orono, Maine. 

NEALE F. Howarp. List of Publications, 1915-1941. Mimeograph. Address: 
151 West 11th Avenue, Columbus, Ohio. 


CORRECTIONS (ERRORS AND OMISSIONS) 


Beginning with Volume 28 (1935), the Annals of the Entomological Society of 
America has been accepting corrections (omissions and errors) of articles which 
have appeared in its pages. These are collected and printed at the end of the 
annual volume (December issue). They are indicated in the annual table of 
contents and in the index. 

Corrections will be limited to critical omissions and serious errors. Manu- 
script for such should be in the hands of the Editors by the twentieth of 
November to be included in that year’s volume. 

THE Epitors. 


The Annals Editor apologizes to Prof. A. da Costa-Lima for too broad 
statement concerning borrowed cuts when reviewing his recent fine volume, 
Insectos do Brasil, 2° Tomo, 1940. (See Annals, vol. 34, p. 37, 1941.) Our state- 
ment was: ‘‘Two pages out of three carry good illustrations (in general acknowl- 
edged copies from the literature), which in many cases are well redrawn.’’ By a 
courteous letter, Prof. da Costa-Lima protested: ‘‘I can say that, excepting figures 
226, 314, 315, 321, 332-335, 340-345, 353, 359-361, 366, 367, 378, 384, 385, 406, 407, 
410-413, 417, 418, 422, 423, 429-431 and 444, all the other (188 figures) are original. 
Several were made by me, others drawn by M. Loceed and the photos taken by 
me and by Mr. J. Pinto.’’ By actual count 37 are copied and 188 are original. 

When a slip of this kind does come (and we wonder at our good luck that in 
our hurry such do not happen oftener) it almost invariably injures one whose work 
we respect most and against whom an injury causes us as much in regrets as it 

causes injury to the injured one. We regret the error.—C. H. K. 
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